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Resumen Ejecutivo

Este Plan de Trabajo presenta las actividades de muestreo ambientales como parte de las
Actividades de Investigaciones de Remediación Ambientales (RI, por sus siglas en ingles) en
la Antigua Unidad de Quema Abierta/Detonación Abierta, identificado como Unidad de
Manejo de Desperdicios Sólidos (SWMU, por sus siglas en ingles) 4, dentro del Antiguo
Destacamento Naval de Apoyo de Municiones (NASD, por sus siglas en ingles) localizado
en el Oeste de Vieques, Puerto Rico (PR). El sitio fue previamente investigado como parte
de una Evaluación Preliminar Extendida/Investigación de Sitio, (PA/SI, por sus siglas en
ingles) (CH2M HILL, 2000). Se está llevando a cabo por separado, un RI para Municiones y
Explosivos de Preocupación (MEC, por sus siglas en ingles) para evaluar la naturaleza y
extensión de los artículos MEC identificados en el sitio. Los resultados de este PA/SI, así
como datos adicionales recolectados y evaluados durante investigaciones PA/SI, indican la
necesidad de colectar datos ambientales adicionales para poder obtener una mejor
evaluación de la naturaleza y extensión de la contaminación en el sitio y riesgos potenciales
que presenta, si existiera alguno.

Los resultados del informe de MEC RI se incluyen en la sección 2.3.6 del MEC RI, y se
resumen en este Resumen Ejecutivo.

Este Plan de Trabajo RI lo preparó CH2M HILL para la Marina de Estados Unidos,
Facilidades Navales del Comando de Ingeniería (NAVFAC, por sus siglas en ingles),
División del Atlántico, bajo el Contrato de la Marina N62470-95-D-6007, Contrato Acción
Ambiental Naval Abarcador a Largo Plazo, (CLEAN, por sus siglas en ingles), II Orden de
Acción del Contrato (CTO, por sus siglas en ingles) 205.

El SWMU 4 es un sitio inactivo de Quema Abierta, Detonación Abierta (OB/OD) que se
encuentra en las Antiguas facilidades de NASD y abarca aproximadamente 100 acres
localizados en la esquina sudoeste de la Isla de Vieques. La Unidad OB/OD era utilizada
para la destrucción termal de desperdicios de municiones, combustibles y propulsores
desde 1969 al 1979. Los expedientes indican que el sitio pudo haber sido utilizado desde
finales de los años 1940. Otros materiales explosivos que fueron tratados en el SWMU 4
incluyen municiones del taller de torpedos, cohete luminoso “flares”, y artefactos activados
con cartuchos “cartridge-activated devices” (Greenleaf/Telesca, 1984).

El MEC RI en el sitio incluye un monitoreo geofísico sobre un área de 87 acres; esta
evaluación identificó aproximadamente 23,700 anomalías metálicas enterradas. Los
resultados de este monitoreo geofísico y el reconocimiento del terreno para el MEC RI
identificaron 16 hoyos separados que fueron utilizados para OB/OD. Un total de 11,211
anomalías metálicas fueron desenterradas, inspeccionadas, desmilitarizadas y se
dispusieron de ellas fuera del sitio. Menos del 20 porciento de estos artículos metálicos que
fueron desenterrados eran artículos MEC que mostraran riesgos explosivos.
Aproximadamente 97 porciento de los artículos MEC que contenían explosivos eran
proyectiles de 20mm y piezas pequeñas de armamento. De considerarse necesario, una
evaluación geofísica futura podría conducirse más allá de los 87 acres de terreno originales.
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La Investigación Extendida PA/SI para el SWMU 4 se condujo en el año 2000, e incluyó un
monitoreo geofísico; una evaluación para eludir MEC; remoción de vegetación; instalación y
muestreo de ocho pozos de monitoreo y la recolección de 32 muestras de superficie de
suelos. Varias de los sitios de muestreo para PA/SI se realizaron en un radio a centenares de
pies (ft) de los hoyos de OB/OD que fueron identificados en el MEC RI. Todas las muestras
se analizaron para metales, compuestos orgánicos volátiles (VOCs, por sus siglas en ingles),
compuestos orgánicos semi-volátiles (SVOCs, por sus siglas en ingles), pesticidas, bifenilos
policlorinados (PCBs, por sus siglas en ingles), y explosivos.

Los resultados del PA/SI indicaron que ninguna de las muestras de suelo analizadas
contenía niveles elevados de VOCs, pesticidas, o PCBs. Una de las 32 muestras analizadas
contenía el SVOC 2, 4-dinitrotulene en una concentración mayor que los niveles de
investigación de su Meta de Remediación Preliminar (PRG, por sus siglas en ingles). Una de
las muestras de superficie del suelo contenía el explosivo RDX en una concentración mayor
que su nivel de investigación PRG. Cuatro de las muestras de superficie de suelos y seis de
subsuelos contenían metales en concentraciones mayores que los niveles de investigación de
trasfondo y PRG. No se detectaron explosivos, VOCs, SVOCs, pesticidas, o PCBs en
concentraciones sobre los niveles de investigación de PRG en las ocho muestras de aguas
subterráneas analizadas. Los metales aluminio, arsénico, cadmio y hierro fueron detectados
en muestras de aguas subterráneas en concentraciones sobre los niveles de investigación de
PRG y niveles de trasfondo.

Durante el RI se tomarán un total aproximado de 39 muestras de superficie de suelo, 32
muestras de subsuelos, 17 muestras de aguas subterráneas, 4 muestras de aguas de
superficie, y 4 muestras de sedimento. Se incluyeron los sitios de muestreo para las
corrientes efímeras como muestras de superficie de suelos, pero si en el momento del
muestreo los suelos están húmedos, entonces se colectarán estas las muestras como
muestras de agua y sedimentos de superficie. Se propone analizar estas muestras para la
lista TAL/TCL completa para evaluar la naturaleza y extensión de contaminantes
potenciales. Además, se realizarán muestras de los aniones de cromatografía (IC, por sus
siglas en ingles) y de alcalinidad para las muestras de aguas subterráneas, TOC, pH, y
análisis del tamaño de los granos para las muestras de suelos; análisis de alcalinidad y
dureza para las muestras de agua de superficie, y TOC, pH, tamaño de granos, y AVS/SEM
para las muestras de sedimento. Se incluyen parámetros adicionales para asistir tanto en la
evaluación de riesgos y como en el desarrollo de valores SSL para el sitio específico.

El Reporte RI que resulte de las investigaciones de campo incluirá una evaluación de riesgo
ecológico y a la salud humana (HHRA y ERA, por sus siglas en ingles) siguiendo las guías
de la Agencia de Protección Ambiental de los Estados Unidos (EPA, por sus siglas en ingles)
y de acuerdo con los protocolos de HHRA y ERA encontrados en el Plan Maestro del
Proyecto de Control de Calidad (QAPP, por sus siglas en ingles), finalizado de acuerdo con
los comentarios de las agencias reguladoras en consenso con las respuestas de la Marina.
Los resultados de la Evaluación de Riesgos determinarán si es necesario un Estudio de
Viabilidad (FS, por sus siglas en ingles) o cualquier otra acción para este sitio.
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Executive Summary

This Work Plan presents proposed environmental sampling activities as part of an
Environmental Remedial Investigation (RI) at a former Open Burn/Open Detonation
(OB/OD) site, identified as Solid Waste Management Unit (SWMU) 4, within the Former
Naval Ammunition Support Detachment (NASD) located in western Vieques, Puerto Rico
(PR). This site was previously investigated as part of an Expanded Preliminary
Assessment/Site Investigation (PA/SI) (CH2M HILL, 2000). A separate Munitions and
Explosives of Concern (MEC) RI is ongoing to assess the nature and extent of MEC items
identified at the site. Results from the PA/SI, as well as additional data collection and
evaluation conducted since the PA/SI, indicate the need for additional environmental data
collection in order to adequately assess the nature and extent of contamination at the site
and potential risks posed, if any.

The results of the MEC RI report are included in Section 2.3.6 of the MEC RI, and are
summarized in this Executive Summary.

This RI work plan has been prepared by CH2M HILL for the U.S. Navy, Naval Facilities
Engineering Command (NAVFAC), Atlantic Division, under Navy Contract N62470-95-D-
6007, Navy Comprehensive Long-Term Environmental Action Navy (CLEAN II), Contract
Task Order (CTO) 205.

SWMU 4 is an inactive OB/OD site on the Former NASD facility and encompasses
approximately 100 acres located on the southwest corner of Vieques Island. The OB/OD
unit was utilized for the thermal destruction of waste munitions, fuels, and propellants from
1969 to 1979. Records indicate that the site may have been used since the late 1940s. Other
explosive materials treated at SWMU 4 included munitions from the torpedo shop, flares,
and cartridge-activated devices (Greenleaf/Telesca, 1984).

The MEC RI at the site included a geophysical survey over an 87-acre area; this survey
identified approximately 23,700 buried metallic anomalies. The results of the geophysical
survey and the field reconnaissance for the MEC RI identified 16 separate pits used for
OB/OD. A total of 11,211 metallic anomalies were excavated, inspected, demilitarized, and
disposed of offsite. Less than 20 percent of these metallic items excavated were MEC items
that exhibited an explosive hazard. Approximately 97 percent of the MEC items containing
explosives were 20mm projectiles and small arms items. If necessary, geophysical survey
will be conducted beyond the original 87 acres in the future.

The Expanded PA/SI field investigation for SWMU 4 was conducted in 2000, and included
a geophysical survey; an MEC avoidance survey; brush clearance; installation and sampling
of eight monitoring wells; and collection of 32 surface soil samples and 32 subsurface soil
samples. Several of the PA/SI sampling locations were within a few hundred feet (ft) of the
OB/OD pits identified in the MEC RI. All samples were analyzed for metals, volatile
organic compounds (VOCs), semi-volatile organic compounds (SVOCs), pesticides,
polychlorinated biphenyls (PCBs), and explosives.
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The results of the PA/SI indicated that none of the soil samples contained elevated levels of
VOCs, pesticides, or PCBs. One of the 32 samples analyzed contained the SVOC 2,
4-dinitrotoluene at a concentration greater than its Preliminary Remediation Goal (PRG)
screening level. One of the surface soil samples contained the explosive RDX at a
concentration greater than its PRG screening level. Four of the surface soil samples and six
of the subsurface soil samples contained metals at concentrations greater than both
background levels and PRG screening levels. No explosives, VOCs, SVOCs, pesticides, or
PCBs were detected at concentrations above PRG screening levels in the eight groundwater
samples analyzed. The metals aluminum, arsenic, cadmium, and iron were detected in
groundwater samples at concentrations above both PRG screening levels and background
levels.

During the RI there will be a total of approximately 37 surface soil samples, 32 subsurface
soil samples, 17 groundwater samples, 5 surface water samples, and up to 20 sediment
samples. The ephemeral stream sample locations have been included above as surface soil
samples, but if at the time of sampling the stream is wet then the samples will be collected
as surface water and sediment samples. These samples are proposed to be analyzed for the
full target analyte list/target compound list (TAL/TCL) analyte list to evaluate the nature
and extent of potential contaminants. In addition, ion chromatography (IC) anions and
alkalinity analyses will be done for the groundwater samples; TOC, pH, and grain size
analyses for the soil samples; hardness and alkalinity analyses for the surface water
samples, and TOC, pH, grain size, and AVS/SEM for the sediment samples. The additional
parameters are included to both assist in the risk evaluations and to develop site-specific
SSL values.

The RI report developed from the field investigations will include a human health and
ecological risk assessment (HHRA and ERA) following U.S. Environmental Protection
Agency (EPA) guidance, and in accordance with the HHRA and ERA protocols contained in
the Master Quality Assurance Project Plan (QAPP), finalized in accordance with regulatory
agency comments and concurred upon Navy responses. The risk assessment results will
determine whether a Feasibility Study (FS) or other actions are necessary for the site.
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SECTION 1

Introduction

This Work Plan presents the investigation rationale and technical approach for sampling
analysis and data evaluation as part of the Environmental Remedial Investigation (RI) to be
conducted at Solid Waste Management Unit (SWMU) 4 located in the Former Naval
Ammunition Support Detachment (NASD) in Vieques, Puerto Rico (PR). The location of the
Former NASD is shown in Figure 1-1. The scope of this RI work plan is based on previous
investigations conducted at SWMU 4. The site location, along with the locations of the other
environmental sites at the Former NASD, is shown in Figure 1-2. The previous investigation
was coordinated with the U.S. Environmental Protection Agency (EPA) Region 2 and the
Puerto Rico Environmental Quality Board (PREQB). A summary of previous site
investigations is included in Section 2 of this work plan. Photographs of SWMU 4 are shown
in Figures 1-3 and 1-4.

This RI work plan has been prepared by CH2M HILL for the U.S. Navy, Naval Facilities
Engineering Command (NAVFAC), Atlantic Division, under Navy Contract N62470-95-D-
6007, Navy Comprehensive Long-Term Environmental Action Navy (CLEAN II), Contract
Task Order (CTO) 205.

The site was initially investigated as part of the Expanded Preliminary Assessment/Site
Investigation (PA/SI) (CH2M HILL, 2000). An Initial Assessment Study (IAS) report
(Greenleaf/Telesca, 1984) provided information on the history of the site. The available data
and site-related potential migration and exposure pathways were taken into account in
proposing the current RI sampling.

Proposed work for the RI at SWMU 4 includes performance of an archaeological survey,
Munitions and Explosives of Concern (MEC) avoidance survey, vegetation clearing
activities, collection of surface soil, subsurface soil, sediment, and surface water samples,
installation of additional monitoring wells, sampling of the new and existing monitoring
wells, and surveying of the new locations. These activities are described in more detail in
Section 4 of this work plan.

This Work Plan provides a general description of the tasks to be performed to complete the
investigation phases as part of the RI. Detailed descriptions of sampling equipment, analysis
procedures, quality assurance protocols, and health and safety requirements are presented in
the Draft Master Quality Assurance Project Plan (QAPP) for Vieques Island (CH2M HILL, May
2006). To facilitate review of this work plan, the field standard operating procedures described
in the Draft Master QAPP are not duplicated here. The Master QAPP includes the following
nine plans, which are common to all environmental investigation work performedon Vieques:

 Field Standard Operating Procedures

 Health and Safety Plan

 Investigation-Derived Waste (IDW) Management Plan (IDWMP)
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 Data Management Plan

 Baseline Human Health Risk Assessment Protocol for Vieques Environmental
Restoration Program

 Ecological Risk Assessment Protocol for Vieques Environmental Restoration Program

 Soil Sample Depth Selection Criteria

 General Data Flow and Evaluation Schematics

The site-specific QAPP for SWMU 4 is shown in Appendix A. Final response to agency
comments on the Draft SWMU 4 RI Work Plan are included in Appendix B.

1.1 Objectives of the RI
The RI will be completed in general accordance with the provisions of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) and will generally
follow the interim final Guidance for Conducting Remedial Investigations and Feasibility Studies
under CERCLA (EPA, 1988).

The primary objectives of the RI at SWMU 4 located within the Former NASD include:

 A field data collection program to further characterize the extent and magnitude of
contamination present in the soils, groundwater, surface water, and sediment

 A human health and an ecological risk assessment (HHRA and ERA) for the site based
on anticipated land use

If the RI determines that unacceptable risks to human health or the environment exist, a
Feasibility Study (FS), or Engineering Evaluation/Cost Analysis (EE/CA), will be
recommended to evaluate remedial action alternatives to minimize potential exposure to
existing site contaminants.

The RI will focus on the terrestrial environment, including ephemeral streams and lagoons
at SWMU 4. The marine environment will not be addressed during this RI. Depending on
the results of the RI and future offshore munitions response activities, future investigation
may be required offshore adjacent to the current study area.

1.2 Organization of the Work Plan
This RI Work Plan is organized as follows:

Section 1, Introduction, provides general background information regarding the RI,
summarizes the purpose of the investigation, and presents the expected results or goals at
SWMU 4.

Section 2, Site Background and Physical Setting, describes the location and environmental
history of the facility, discusses previous investigations, and provides information
concerning the physical settings of the site.
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Section 3, Initial Evaluation and Conceptual Site Model, presents the conceptual site model
developed during the project-scoping phase, which describes the potential migration and
exposure pathways of site contaminants. This section also summarizes the preliminary
assessment of potential human health and environmental affects from site-related activities.

Section 4, RI Technical Approach and Investigation Procedures, provides a description of the
number of samples and their locations within each site, and the purpose of the proposed
sampling. These descriptions include site-specific RI site characterization tasks adapted
from the detailed tasks identified in the site-specific QAPP.

Section 5, Project Schedule, presents the anticipated RI schedule for SWMU 4 at the Former
NASD based on the scope of the project, and identifies key activities and delivery dates.

Section 6, Project Management, summarizes the project management component of the
program, which defines the relationships and responsibilities for selected task and project
management items. This section also provides a listing of personnel who will be part of the
SWMU 4 RI team.

Section 7, References, presents a listing of works referenced during compilation of the RI
Work Plan for SWMU 4 at the Former NASD.
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SECTION 2

Site Background and Physical Setting

This section summarizes the available information for SWMU 4, which is to be investigated
further under the RI. This information was obtained from previous reports prepared for the
site, and includes subsections describing the site setting, regional and site-specific geology,
and regional and site-specific hydrogeology. This section also provides summaries of
previous investigations.

2.1 Site Setting
SWMU 4 extends across an area of approximately 100 acres, located in the southwest corner
of Vieques Island (see Figure 1-2, presented previously). An IAS report (Greenleaf/Telesca,
1984) indicated that this unit may have been used as early as the 1940s; the site is known to
have been operated from 1969 to approximately 1979. The SWMU 4 site has been inactive
since the early 1980s.

The SWMU 4 site is an inactive open burn/open detonation (OB/OD) unit utilized for the
disposal of excess and retrograde ammunition, fuels, and energetics. Other explosive
materials disposed at SWMU 4 included material from the rework of munitions (e.g., loose
powder and primers) and ordnance items from the torpedo shop. Materials disposed of at
the site included flares and cartridge-activated devices. The range had a maximum blow
limit of 4,000 pounds of trinitrotoluene (TNT) equivalent (Greenleaf/Telesca, 1984).

The material to be burned was placed in the open burn area and a squib or other detonator
was placed in the waste material. The open burn was then initiated from a safe distance
using electrical detonation. Propellants contain explosive and non-explosive materials and
other common igniting fluids, such as diesel fuel, which comprise volatile and semi-volatile
organic compounds for which analysis will be performed. Two OB/OD pits were identified
as burn pits (pits 2 and 12). The pits identified as demo pits consisted of pits 1, 3 through 11,
and 13. Three OB/OD pits were identified as “potential” (pits 14 through 16).

2.2 Regional and Site-Specific Geology

2.2.1 Regional Geology
The geology of western Vieques is characterized by volcanic rock generally overlain by
alluvial deposits. The volcanic rock consists of andesites that were intruded by a quartz-
diorite plutonic complex, and is exposed over a large percentage of the island. A gradual
change in texture from coarse to fine-grained quartz-diorite has been observed from west to
east on Vieques. A saprolite occurs at the surface of the plutonic complex. The alluvial
deposits are generally of Quaternary age, consisting of a mixture of sand, silt, and clay that
together have an average thickness of 30 ft in western Vieques. The sediments consist of
alluvial deposits, beach and dune deposits, and swamp and marsh deposits. The floodplains
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consist of beach and dune deposits formed by calcite, quartz, volcanic rock fragments and
minor magnetite (U.S. Geological Survey [USGS], 1989).

2.2.2 Site-Specific Geology and Hydrology
Figures 2-1 and 2-2 illustrate the topography, drainage, and wetland habitats associated
with the western side of Vieques Island, including SWMU 4. SWMU 4 is drained by several
ephemeral streams, the largest of which leads to an adjacent estuarine wetland system at the
northwestern corner of the island. Other large ephemeral streams occur to the northeast of
SWMU 4 and also drain to this estuarine wetland. Several smaller ephemeral streams drain
southwest toward the beach along the Caribbean Sea. The northwest estuarine wetland is
predominantly subtidal and therefore continuously inundated with salt water. The
inundated portions of this wetland are primarily open water with sparse vegetation. Laguna
Boca Quebrada, Laguna Kiani, Laguna El Pobre, and Laguna Arenas are the named open
water areas of this wetland system. The relatively elevated wetland perimeter, as well as
some internal portions of the wetland, occur in the intertidal zone and are more heavily
vegetated with mangroves and other wetland plant species. Sediment in this wetland is
predominantly mud and sand. This estuarine system is hydrologicaly connected to the
Caribbean Sea through inlets at the western and northeastern parts of the wetland.

The site at SWMU 4 can best be described as a small ridge. Most of the OB/OD pits are
located on the top or high slopes of this ridge. To the west/northwest, the site drains mainly
into Laguna Boca Quebrada, an estuarine lagoon that is associated with the Kiani Lagoon
complex. To the south/southwest, the area drains to the Caribbean Sea, and to the extreme
southeast, the area drains into an ephemeral stream that is part of the Monte Pirata
drainage. MEC items have been found on the stream banks, and on the opposite side of the
steam as well.

Soil borings and monitoring wells associated with the PA/SI completed in 2000 indicate that
the soils encountered beneath SWMU 4 consist of a mixture of alluvial clayey sand, sandy
clay, silt, and clay that exceed a thickness of 45 ft. Soil colors ranged from primarily brown,
dark greenish gray, yellowish red to brownish yellow. These sediments generally exhibit
high plasticity when moist, and are very hard when dry.

The general topography in the vicinity of SWMU 4 slopes in a northwest direction from
Monte Pirata to the coastline. The northern part of the site is relatively flat and consists of a
wetland area with a lagoon. No perennial streams are present in the vicinity of the site.
However, during storm events, a portion of the local runoff is toward the ephemeral stream
located adjacent to the OB/OD pits at SWMU 4 that discharges to the Caribbean Sea along
the beach shoreline. As noted above, an additional ephemeral stream is located in the
northern portion of the site which runs from the southeast to the northwest and discharges
to the Laguna Boca Quebrada.

Previous investigations have shown that groundwater flow across the site is variable and
ranges from a northwest to northeast direction toward the coast. The understanding of the
groundwater flow direction(s) will be further refined during the RI. Depth to groundwater
is between 7 and 28 ft below land surface (bls).

A search of historical records regarding Vieques groundwater resources (i.e., USGS, Agency
for Toxic Substances and Disease Registry (ATSDR), Navy) indicates there is no official use
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designation of the Resolucion Valley aquifer. Groundwater sampling results during the 2000
PA/SI at SWMU 4 identified salinity values of around 9.4 parts per thousand (ppt) and total
dissolved solids (TDS) values of approximately 8,900 mg/L. Historical records do indicate
that the Resolucion Valley aquifer has high TDS and salinity, and is not currently being used
as a potable water source (since 1978, potable water has been supplied via pipeline from the
main island of Puerto Rico), and was not a primary source of potable water prior to
installation of the pipeline (most of the potable water was supplied by Esperanza Valley
aquifer). However, in accordance with PREQB regulations, the groundwater at SWMU 4
would be considered potable based on the TDS values being below 10,000 mg/L. According
to the USGS Open-File Report 95-368 entitled Water Wells on Isla de Vieques, Puerto Rico
(1995), there are no water wells located within approximately 2 miles of the SWMU 4 site.

2.3 Previous Investigations

2.3.1 Ecological Survey
An ecological survey was conducted at SWMU 4 to describe the site flora and fauna (Geo-
Marine, 2000). Figure 2-3 identifies the area surveyed. It is noted that the control area used
for the 2000 ecological survey is actually within the explosive safety arc of SWMU 4.

Table 2-1 provides the federally-listed species occurring or potentially occurring at former
NASD Vieques. Biologists walked transects through the site and identified any federally
protected species seen and noted the presence or absence of preferred habitat for these
species. Survey results indicated that no endangered or threatened species were observed at
this site and, as discussed below, no preferred habitat of any of these species is present at
SWMU 4. Although sea turtles potentially nest on beaches near the site, environmental
sampling will not be conducted in these areas during the RI.

Cobana negra (Stahlia monosperma), the only federally listed threatened tree known to occur
on former NASD Vieques, has been found between the boundary of black mangrove
(Avicennia germinans) communities, salt flats and the upland communities at former NASD
Vieques. This species is also known to occur in coastal forests of southeastern Puerto Rico.
The preferred habitat for Cobana negra is not present at this site. Chamaecrista glandulosa var.
mirabilis, a federally listed endangered tree, occurs in open areas with fine, white, highly
permeable, and strongly acid sands, a habitat type which does not occur at the site. Some 10
to 12 individuals of Calyptranthes thomasiana (federally listed endangered tree) are known to
occur within the subtropical moist forest life zone on Monte Pirata, where the elevation is
300 meters. This subtropical moist forest life zone on Monte Pirata is not located at SWMU 4.
Goetzea elegans, another federally listed endangered tree, has a very narrow ecological niche,
and is restricted to ravines and ledges in semi-evergreen seasonal forests on limestone, of
which only ravine habitats occur at this site. Eugenia woodburyana (federally listed
endangered tree) is found in deciduous and semi-evergreen seasonal forests of the
subtropical dry forest life zone. Though SWMU 4 occurs within the subtropical dry forest
life zone, this species was not observed during the ecological survey.

Federally threatened and endangered sea turtles such as the green (Chelonia mydas),
hawksbill (Eretmochelys imbricata), leatherback (Dermochelys coriacea), and loggerhead
(Caretta caretta) sea turtles, and endangered marine mammals such as the West Indian
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manatee (Trichechas manatus), sperm whale (Physeter macrocephalus), fin whale (Balaenoptera
physalus), and humpback whale (Megaptera novaeangliae) would not occur at this site because
they require marine habitats.

Federally endangered marine birds such as the brown pelican (Pelecanus occidentalis
occidentalis) and the roseate tern (Sterna dougalli dougallii) would not likely occur at this
terrestrial site, but could occur in the nearby lagoons and coastal marine waters of the
Caribbean Sea. During the ecological surveys, brown pelicans were observed flying over the
adjacent marine habitat, but not at SWMU 4.

While no endangered or threatened species were observed at the site during the ecological
survey done in 2000, the survey concentrated on the extent of SWMU 4 known at that time.
However, the site is larger than what was evaluated during the 2000 ecological survey. For
example, the ecological survey did not include the mangrove wetlands or lagoon. An
ecological survey of these wetland areas will be carried out during the RI to areas where the
threatened Cóbana negra (Stahlia monosperma), a medium-sized tree usually associated with
mangroves and lagoons, could exist. Also, if any work is to be carried out in the beach areas
of SWMU 4, sea turtle protocols such as those currently being implemented for eastern
Vieques work would be instituted.

The majority of SWMU 4 has a dense shrub canopy of thorny shrubs and a scattered
herbaceous stratum. The total vegetative cover was approximately 75 to 95 percent. The
dense vegetation at the site is illustrated in Figures 1-3 and 1-4 (presented previously).
Dominant shrubs identified on the site included Acacia farnenciana, Prosopis glandulosa,
Pithlcellobium dulce, and Zanthoxylum brevipes. Another co-dominant shrub was Leucaena
leucocephala. The herbaceous stratum was dominated by Bothriochloa ischaemum, Commelina
erecta, C. diffusa, and Lasiacis divaricata.

During the wildlife survey conducted on this site, a few wildlife species (mainly birds) were
observed utilizing the habitat. No endangered or threatened wildlife species were observed
during the survey. The bird species observed consisted of coastal forest and shore species
because of the nearness of the site to the ocean. Numerous lizards (Anolis species) were also
observed. Other wildlife that was observed at SWMU 4 included horses, mongoose,
bananaquit, common ground dove, smooth-billed ani, adelaide warbler, yellow warbler,
pearly-eyed thrasher, greater antillean grackle, Puerto Rican lizard cuckoo, loggerhead
kingbird, and gray kingbird. The ecological survey (Geo-Marine, 2000) concluded that there
was no existing evidence that the historical activities at SWMU 4 have had an adverse
impact on wildlife or their habitat. This conclusion was based upon the lack of observable
impacts to vegetation (i.e., no plant stress based upon a comparison to the control site,
which, as noted above, was within the explosive safety arc of SWMU 4) and wildlife (based
upon the species observed relative to those expected based upon geographic area and
habitat).

The ephemeral streams that occur onsite are not expected to support significant populations
of aquatic organisms. In general, they contain water only following storm events and are
quickly drained of water once the storm events end. There may be isolated areas of
standing water, such as at the mouth of the ephemeral streams if dammed by sand berms. If
present, these locations will be specifically targeted for sampling as part of the RI.
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Diverse communities of wetland plants, invertebrates, and fish are expected to occur in the
adjacent estuarine wetland (lagoon). The common marine flora likely includes multiple
species of algae (e.g., calcareous algae including Halimeda simulans, Udotea flabellum, and
Penicillus pyriformis), angiospermae species like turtle-grass (Thalassia testudinum), manatee-
grass (Syringodium filiforme), sea vine (Halophila decipiens), and green seagrass (Halodule
wrightii), and three semiaquatic species that consist of mangroves: red mangrove (Rhizophora
mangle), black mangrove (Avicennia germinans), and white mangrove (Laguncularia racemosa).
Benthic communities associated with the soft mud/sand bottom areas are likely to be
dominated by various polychaete worm species such as the southern lugworm (Arenicola
cristata), crustaceans (e.g., amphipods, copepods, Callinectes sp., and Portunus sp.), and
mollusks (e.g., queen conch, Strombus gigas). The mangrove areas likely support a diverse
community of similar invertebrates, along with various attached sponge and coral species.
Mangroves also support a variety of fish species. These typically include adult and/or
juvenile Nassau grouper (Epinephelus striatus), mutton snapper (Lutjanus analis), gray
snapper (Lutjanus griseus), yellowtail snapper (Ocyurus chrysurus), white grunt (Haemulon
plumieri), banded butterfly (Chaetodon striatus), and schoolmaster (Lutjanus apodus).
Coral reefs do occur in the Caribbean Sea along the west coast of Vieques Island. Figure 2-4
illustrates the types of reef habitats (as well as seagrass and other benthic habitats) that
occur in this area. SWMU 4 occurs in close proximity to reef communities growing along the
western shoreline. Coral reefs are highly diverse communities of invertebrate and fish
species. Dominant coral species expected to occur here include Montastraea annularis,
Agaricia agaricites, Montastraea cavernosa, Porites asteroides, and Colpophyllia natans. These are
the major contributors to reef accretion and are often the most conspicuous corals found in
shallow water. In slightly deeper waters (0 to 15 meters), Acropora palmata and Acropora
cervicornis (both listed as threatened species) often form dense, high relief monospecific
thickets. Somewhat less conspicuous on the reefs are invertebrates that include various
species of other hard corals, soft corals, sponges, sea urchins, starfish, anemones, tube
worms, shrimp, lobsters, crabs, and mollusks. Reef fish diversity is also high and includes
multiple species within the following groups: snappers, groupers, grunts, goatfishes,
porgies, squirrelfishes, tilefishes, jacks, parrotfishes, surgeonfishes, triggerfishes, filefishes,
boxfishes, wrasses, and angelfishes.”

Regarding sampling of the various habitats, the ephemeral stream(s) and lagoon are
included in the RI sampling protocol. The current SWMU 4 study area does not include the
marine environment. If off-shore investigation adjacent to SWMU 4 is deemed necessary in
the future, the area can be studied as part of a larger off-shore effort or identified as a
separate study area or within an expanded SWMU 4.

2.3.2 Environmental Baseline Study
As a result of the property transfer of the Former NASD to Puerto Rico, an Environmental
Baseline Survey (EBS) was conducted (Program Management Company, 2000) to disclose
factual relevant information regarding the environmental condition of the Former NASD.
The EBS was prepared based on information obtained by record reviews, interviews, site
reconnaissance, and aerial photographic review.

In general, the records search and interview results were consistent with results described in
the IAS. Additional investigations at the site included an aerial photographic review. The
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aerial photographic review involved evaluation of 12 aerial photographs dating from
1937/1938 to 1999 by a firm specialized in the analysis of aerial photography. The aerial
photograph survey of SWMU 4 identified ground-scarred areas and a trench that may
potentially have been used as OB/OD locations. Figure 2-5 shows the locations.

The OB/OD pits identified on Figure 2-5 were identified from aerial photography. The
OB/OD pits shown on Figure 2-11 were identified during the MEC remedial investigation
and are based on the field findings and aerial photography. No other areas investigated had
the characteristics of OB/OD pits. The suspected OB/OD pits at SWMU 4 are characterized
on the landscape by varying sizes of surface depressions. The pits are at various locations
near the access road and range from approximately 500 ft2 to 1,000 ft2 in size. The
depressions are typically shallow with relatively short berms encompassing all or portions
of the limits of the depressions. The surfaces of some of the OB/OD pits had metal debris of
variable size visible. The two pits identified as burn pits (pits 2 and 12 on Figure 2-11) had
metal retaining cages fabricated from railroad track, angle iron, and metal pallets. The pits
identified as demo pits (pits 1, 3 through 11, and 13 on Figure 2-11) were characterized by
open, rounded, and bermed landscape depressions with MEC, munitions debris (MD), and
non-MD present. The OB/OD pits identified as “potential” (pits 14 through 16 on Figure 2-
11) had less prominent depressions and berms with fewer MEC, MD, and non-MD. Based
on the historical aerial photos and field observations, it is evident that multiple locations
were used for OB/OD operations.

2.3.3 Background Investigation
Previous investigations have indicated that several chemical constituents detected in the soil
and groundwater samples at environmental sites throughout the Former NASD have been
detected at levels that exceed regulatory preliminary remediation goals (PRGs). As a result,
a soil, groundwater, surface water and sediment background investigation (CH2M HILL,
2002) was completed at the Former NASD to assess the concentrations of constituents
(primarily metals) common in the soils, groundwater, surface water, and sediments
throughout the Former NASD. As part of the SWMU 4 RI, this background information, as
applicable, will be compared to site environmental data to evaluate whether chemical
concentrations detected at SWMU 4 are attributed to site activities or are associated with
background conditions.

2.3.4 Expanded PA/SI
An Expanded PA/SI was conducted in June 2000. During this investigation, surface soil,
subsurface soil, and groundwater samples were collected for laboratory analysis. Sampling
locations are shown on Figure 2-6. Results of the investigation are presented in the Phase I
PA/SI Report for the Former NASD (CH2M HILL, 2000).

As part of the PA/SI at SWMU 4, an MEC avoidance geophysical survey was completed to
clear the locations of soil borings and monitoring wells of potential MEC. The 61 MEC items
identified included 37 20mm projectiles, 16 MK-230 fuzes, and a 60mm mortar fuze.
Additional munitions items known to have been disposed of at SWMU 4 are 8-inch, 105mm,
106mm, and 175mm projectiles. The locations of the MEC items are shown on Figure 2-7.
Based on this information, a more extensive MEC RI will be performed to assess the nature
and extent of the ordnance and explosive (OE) detected.
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The results of the geophysical survey found that the greatest density of magnetic anomalies
were found in the vicinity of the OB/OD pits and decreased with distance away from them.
There were 11,211 metallic anomalies identified during the geophysical survey, as shown in
Figure 2-12. Of those 1,792 were MEC related. The percentage of metallic anomalies that
were MEC was greater from 0-6 inches bgs than 7-12 inches bgs. Thirty three anomalies
were investigated at depths greater than 12 inches bgs. Of those, 21 were non-ordnance
related scrap (ORS), 10 were ORS, and there were two “no finds.” No MEC items were
found below a depth of 12 inches (CH2M HILL, March 2004 Draft MEC RI).

Tables 2-2, 2-3 and 2-4 summarize all constituents detected in the various media sampled
during the PA/SI. Analyte concentrations that exceeded PRGs, soil screening levels (SSLs),
and ecological screening values have been highlighted in these tables. Table 2-2 includes the
references for the ecological screening values presented in the table. Because some of the
screening criteria have changed since the Draft SWMU 4 RI Work Plan submittal in June
2004, there are some changes in the number of exceedances; however, these changes do not
affect the overall sampling strategy of this RI Work Plan. The results of the PA/SI media
sampling are summarized below.

2.3.4.1 Soil Sampling Results
The PA/SI soil sampling points were chosen in areas that were downslope of potential
buried metal anomalies based on the magnetometer survey. The magnetic anomalies are too
abundant and vary in depth, so and it is not possible to determine the depth of the
anomalies near the soil sample locations.

Demilitarization under the MEC RI was accomplished primarily through consolidated
demolition shots designed to render MEC/unexploded ordnance (UXO) items into ORS free
of energetic material or explosive residue. A demolition pit 8’ x 8’ x 4’ was constructed in
Quadrant B-22 (see Figure 4-2 where soil sample location SS/SB-49 is located) to
accommodate these operations. Twenty shots occurred over 5 days. No PA/SI soil samples
were collected in quadrant B-22.

As part of the PA/SI, 16 soil borings (SB1 through SB12 and MW05 through MW08) were
completed in the vicinity of the buried metal anomalies identified during the magnetometer
survey. The sample locations are shown on Figure 2-6. At each soil boring location, one
surface soil sample (0 to 6 inches) and one subsurface soil sample (4 to 6 ft) were collected
for analyses. Each soil sample was analyzed for VOCs, SVOCs, pesticides, PCBs, metals,
explosives, and perchlorate. The analytical results showing the detected concentrations
above background levels and PRGs are shown on Figure 2-8 and summarized in Tables 2-2
and 2-3.

No volatile organic compounds (VOCs), pesticides, or polychlorindated biphenyls (PCBs)
were detected in any of the 16 surface soil samples at concentrations above PRG screening
criteria.

One of the 16 surface soil samples (SB02) contained two SVOCs at levels above screening
criteria. The semi-volatile organic compound (SVOC) 2,4 dinitrotoluene was detected at
1.98 milligrams per kilogram (mg/kg), which exceeded its PRG of 0.00008 mg/kg. The
SVOC 2,6 dinitrotoluene was detected at 0.127 mg/kg, which exceeded its PRG of 0.00007
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mg/kg. One surface soil sample, SB10 (0 to 6 inches), contained 12.8 mg/kg of research
department explosive (RDX), which was above the PRG value of 4.40 mg/kg.

Individual metals were detected in four surface soil samples at concentrations above the
PRGs and background levels. These included lead at one location (at SB06) and thallium at
three locations (SB09, MW05, and MW08). The thallium concentrations ranged from 0.68 to
0.89 mg/kg, which slightly exceeded the background value of 0.67 mg/kg.

None of the 16 subsurface soil samples contained VOCs, SVOCs pesticides, PCBs, or
explosives at concentrations above PRG screening criteria. Six subsurface soil samples
contained individual metals at concentrations above the PRGs and background levels. These
included: barium at five locations (SB03, SB05, SB06, SB09, and MW05) and thallium at four
locations (SB03, SB09, SB10, and MW05). The thallium concentrations ranged from 0.76 to
1.1 mg/kg, which slightly exceeded the background value of 0.67 mg/kg.

Soil analytical data for the constituents and locations that exceeded PRGs and background
levels are summarized in Tables 2-2 and 2-3 and are illustrated on Figure 2-8.

2.3.4.2 Groundwater Sampling Results
Eight groundwater monitoring wells were installed and sampled to assess whether
groundwater had been impacted in areas where geophysical anomalies were identified.

Prior to sampling, the depth to groundwater was measured using an electronic water level
indicator. These data were used in conjunction with survey data to determine elevations of
groundwater at each monitoring well and to assess groundwater flow direction.
Groundwater depths ranged from 7 to 28 ft bls in the SWMU 4 monitoring wells, but
elevations varied by less than 1.5 feet. As shown in Figure 2-9, the groundwater flow
direction ranges from northwest to northeast. The understanding of the direction(s) of
groundwater flow will be further refined during the RI.

The eight groundwater samples were analyzed for VOCs, SVOCs, pesticides, PCBs, metals,
explosives, and perchlorate. Analytical results showing the detected concentrations above
background levels and PRGs are shown on Figure 2-10 and summarized in Table 2-4.

Analytical results for the eight groundwater samples indicated that no SVOCs, pesticides, or
PCBs detected at concentrations above PRGs or maximum contaminant levels (MCLs) upper
tolerance limits (UTLs) at any of the eight monitoring wells. However, the explosive
perchlorate was detected at MW02 at a concentration of 20 µg/L, which exceeded the PRG
value of 0.36 µg/L.

Acetone was the only VOC that was detected in the groundwater at a concentration above
the PRG. Acetone was detected in one of the eight monitoring wells (MW-08). Detections of
2-butanone and acetone were rejected in three samples. Both acetone and 2-butanone are
often associated with laboratory contamination. Further, there is no likely source of either
constituent at the site.

The following metals were detected at concentrations above PRGs and background levels:
total aluminum at three locations (MW04, MW07, and MW08); total arsenic at one location
(MW06); total cadmium at two locations (MW01 and MW04); total iron at two locations
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(MW07 and MW08); and dissolved barium at one location (MW04) and dissolved cadmium
at three locations (MW01, MW03, and MW04).

Additionally, total barium was detected in all but one of the groundwater samples at a
concentration above the PRG; however, these detections were all below the background
upper tolerance limit (UTL). Total manganese was detected in all of the groundwater
samples at concentrations above the PRG, but these detections were below the background
UTL. The one detection of thallium (in MW-04 primary sample, but not in the duplicate)
was above the PRG, but below the background UTL. Dissolved antimony was detected in
two samples (MW-05 and MW-08). These detections were above the PRG, but below the
background UTL. This was also true for the two detections of dissolved arsenic in samples
in MW-05 and MW-06. The majority of the detections of dissolved barium were above the
PRG; however, only two were above the background UTL, as discussed above. All but one
detection of dissolved manganese exceeded the PRG, but all were below the background
UTL.

2.3.5 Crab Study
A crab study was conducted by the U.S. Fish and Wildlife Service (USFWS), Department of
Interior (DOI), in 2002 to evaluate the levels of pesticides and heavy metal contamination in
fiddler crab and land crab tissue. According to the study, dichloro-diphenyl-trichloroethane
(DDT) or its compounds were not detected in any of the samples at SWMU 4.
However, low levels of lead, cadmium and vanadium were detected within the tissue
samples of crabs collected at SWMU 4.

2.3.6 MEC RI
An MEC RI was completed from January 2002 to September 2003 to characterize the nature
and extent of ordnance and ordnance-related scrap associated with the OB/OD activities
completed at SWMU 4. The results of the investigation were summarized in the Draft MEC
RI Report (CH2M HILL, 2004). An electromagnetic digital geophysical survey was
completed to delineate the extent of buried metallic anomalies that could potentially
represent buried ordnance items. The survey was completed over an 87-acre area using a
100 ft by 100 ft grid spacing. Over the 87-acre area, approximately 23,700 anomalies were
identified. Anomaly densities are shown on Figure 2-11. Areas of high concentrations of
metallic anomalies correlated with the locations of OB/OD pits. The number of anomalies
detected per grid is shown on Figure 2-12.

Based on the results of the geophysical survey and field reconnaissance, 16 separate pits
used for OB/OD were identified at the locations shown on Figure 2-11. Five pit locations
correlated well with the ground-scarred locations identified from aerial photograph for the
EBS (see Figure 2-5). The density of the anomalies decreased with distance from the OB/OD
pits. The anomalies extended an estimated 1,900 ft from the center of the pit locations,
representing an area of approximately 180 acres.

A total of 11,211 of the geophysical anomalies were selected to be hand-excavated to assess
the types of ordnance items at the site; the condition of the items; and the potential
explosive hazard of the items. The excavations were completed by qualified UXO
technicians. Initially, 25 anomalies per grid were selected toward the center of the site for
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excavation. In addition, grids were selected along the perimeter of the investigation area to
assess how the density and type of MEC varied with distance from the pits. The number of
anomalies excavated per grid is shown on Figure 2-13. The remaining 84 percent of the
metallic items excavated were non-hazardous scrap metal comprising ordnance related
scrap (containing no energetic material), rebar, angle iron, sheet metal, beverage cans,
nuts/bolts, vehicle parts, railroad track, etc. All scrap metal was transported and disposed
of at a scrap metal recycling facility on the main island of Puerto Rico.

One-hundred twenty-three surface MEC items were identified at SWMU 4 during the MEC
remedial investigation. Of the 11,211 metallic anomalies removed from the subsurface
(below ground surface), a total of 1,792 (approximately 16 percent) were MEC items.
Approximately 97 percent of the MEC items removed were 20mm projectiles or small arms
items. One-thousand six-hundred eighty-one of the subsurface items were found from 0-6
inches below the ground surface and the remaining subsurface MEC were found from 7-12
inches below the ground surface. The types of MEC items removed are summarized in
Table 2-6, and are illustrated on Figure 2-14.

All MEC items removed from the subsurface were demilitarized either by detonation or by
physical destruction. Following demilitarization, the items were certified by senior UXO
officers that the ordnance-related scrap was free of energetic material.

A complete, historical accounting of all munitions items, munitions related items, and
materials associated with the OB/OD operations is not available. However, during the
PA/SI (CH2M HILL, October 2000), MEC RI (CH2M HILL, March 2004), and ongoing
investigations/removal actions at the Former Vieques Naval Training Range (VNTR),
specific munitions and munitions related items were identified. Table 2-6 lists the munitions
items identified at SWMU 4 during the MEC RI. Additional items were located and are
known to have been disposed of at SWMU 4 as described in Section 2.3.4. It is noted here
that potential contaminants associated with the munitions items identified to date on
Vieques are included in the analytical protocol for samples proposed for the RI (see Section
4) or do not have established regulatory screening criteria. To date the area scoped for
additional MEC removal action work is shown in Figures 2-15.
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TABLE 2-1
Federally Listed Species Occurring or Potentially Occurring at Former NASD Vieques
Scientific Name (Common Name) Federal Status

Plants

Chamaecrista glandulosa var. mirabilis (Herb) Endangered

Calyptranthes thomasiana (Tree) Endangered
Stahlia monosperma (Cobana negra)

Goetzea elegans (Beautiful Goetzea)

Eugenia woodburyana (Evergreen tree)

Threatened

Endangered

Endangered

Corals

Acropora palmate Threatened
Acropora cervicornis Threatened

Reptiles and Amphibians

Chelonia mydas (Green sea turtle) Threatened
Dermochelys coriacea (Leatherback sea turtle) Endangered

Eretmochelys imbricata (Hawksbill sea turtle)

Caretta caretta (Loggerhead sea turtle)

Endangered

Threatened

Birds

Pelecanus occidentalis occidentalis (Brown pelican)

Sterna dougalli dougalli (Roseate tern)

Endangered

Threatened

Mammals

Physeter macrocephalus (Sperm whale) Endangered

Balaenoptera physalus (Fin whale) Endangered
Megaptera novaeangliae (Humpback whale) Endangered

Trichechus manatus (West Indian manatee) Endangered
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Table 2-2
Surface Soil Analytical Data Detection Summary

Background PRG-I PRG-R SSL Station ID

UTL (DAF 2) Sample ID
Value Reference Sample Date

Chemical Name

Volatile Organic Compounds (ug/kg)

2-Butanone NC NSV -- 11,326,000 2,231,000 NC NA NA NA NA NA NA NA NA NA NA NA

2-Hexanone NC NSV -- NC NC NC 62 UJ 52 UJ 50 UJ 59 UJ 55 UJ 60 U 61 UJ 58 UJ 64 U 50 U 72 UJ

Acetone NC NSV -- 5,432,000 1,412,000 1,600 124 UJ 104 UJ 100 UJ 118 UJ 110 UJ 121 U 122 UJ 116 UJ 128 U 100 U 144 UJ

Dibromomethane NC NSV -- 1,830 820 60 6 UJ 5 UJ 5 UJ 0.6 J 6 UJ 6 U 6 UJ 6 UJ 6 U 5 U 7 UJ

Toluene NC 40,000 a Efroymson et al. 1997a 520,000 520,000 1,200 6 UJ 5 UJ 5 UJ 6 UJ 6 UJ 6 U 6 UJ 6 UJ 6 U 5 U 8 J

Xylene, total NC 12,550 MHSPE 2000 420,000 27,000 21,000 0.6 J 5 UJ 5 UJ 0.6 J 6 UJ 2 J 6 UJ 6 UJ 0.9 J 5 U 7 UJ

m- and p-Xylene NC 12,550 MHSPE 2000 420,000 27,000 21,000 0.6 J 5 UJ 5 UJ 0.6 J 6 UJ 2 J 6 UJ 6 UJ 0.9 J 5 U 7 UJ

o-Xylene NC 12,550 MHSPE 2000 420,000 27,000 21,000 6 UJ 5 UJ 5 UJ 6 UJ 6 UJ 6 U 6 UJ 6 UJ 6 U 5 U 7 UJ

Semi-volatile Organic Compounds (ug/kg)

Acetophenone NC NSV -- NC NC NC 412 UJ 644 UJ 528 UJ 473 UJ 402 UJ 461 UJ 456 UJ 433 UJ 355 J 549 UJ 391 UJ

Anthracene NC NSV -- 100,000,000 2,189,000 1,200,000 412 UJ 105 J 528 UJ 473 UJ 402 UJ 461 UJ 456 UJ 433 UJ 423 UJ 549 UJ 391 UJ

Benzyl alcohol NC NSV -- 100,000,000 1,833,000 NC 825 UJ 1,290 UJ 1,060 UJ 946 UJ 804 UJ 921 UJ 912 UJ 866 UJ 65 J 1,100 UJ 782 UJ

Di-n-butylphthalate NC 40,000 a Efroymson et al. 1997a 6,156,000 611,000 230,000 412 UJ 644 UJ 528 UJ 473 UJ 402 UJ 461 UJ 456 UJ 433 UJ 423 UJ 549 UJ 391 UJ

Di-n-octylphthalate NC NSV -- 2,462,000 244,000 1,000,000 412 UJ 644 UJ 528 UJ 473 UJ 402 UJ 36 J 456 UJ 433 UJ 423 UJ 549 UJ 391 UJ

Diethylphthalate NC 26,800 a Efroymson et al. 1997a 100,000,000 4,888,000 NC 412 UJ 644 UJ 528 UJ 473 UJ 402 UJ 461 UJ 456 UJ 433 UJ 423 UJ 549 UJ 391 UJ

Fluoranthene NC 3,000 a Sverdrup et al. 2002 2,200,000 229,000 430,000 412 UJ 123 J 528 UJ 473 UJ 402 UJ 461 UJ 456 UJ 433 UJ 423 UJ 549 UJ 391 UJ

Phenanthrene NC 21,000 Sverdrup et al. 2001 NC NC NC 412 UJ 105 J 528 UJ 473 UJ 402 UJ 461 UJ 456 UJ 433 UJ 423 UJ 549 UJ 391 UJ

Pyrene NC 2,000 a Sverdrup et al. 2001 2,912,000 232,000 420,000 412 UJ 67 J 528 UJ 473 UJ 402 UJ 461 UJ 456 UJ 433 UJ 423 UJ 549 UJ 391 UJ

bis(2-Ethylhexyl)phthalate NC 10,000 IPCS 1992 123,000 35,000 NC 412 UJ 644 UJ 55 J 473 UJ 402 UJ 461 UJ 456 UJ 433 UJ 423 UJ 549 UJ 391 UJ

n-Nitrosodiphenylamine NC 2,180 b Efroymson et al. 1997b 352,000 99,000 100 412 UJ 644 UJ 528 UJ 473 UJ 402 UJ 461 UJ 456 UJ 433 UJ 423 UJ 549 UJ 391 UJ

Pesticide/Polychlorinated Biphenyls (ug/kg)

4,4'-DDE NC 400 MHSPE 2000 7,000 1,700 5,400 1.1 J 17 UJ 4.3 J 18 UJ 16 UJ 1.8 UJ 2.3 J 3.2 J 4.5 J 3.8 J 1.9 UJ

4,4'-DDT NC 400 MHSPE 2000 7,000 1,700 3,200 1.2 J 34 UJ 2.2 J 36 UJ 4.1 J 4.3 J 0.59 J 1.8 J 3.4 J 0.66 J 3.9 UJ

Herbicides (ug/kg)

2,4-D NC NSV -- 768,000 69,000 NC 14 J 3,780 UJ 397 UJ 393 UJ 354 UJ 392 UJ 345 UJ 345 UJ 351 UJ 418 UJ 420 UJ

Explosives (ug/kg)

Dinitrotoluene, mixture NC NSV -- 2,500 720 0.08

2,4-Dinitrotoluene NC NSV -- 123,000 12,000 0.08 412 UJ 644 UJ 528 UJ 473 UJ 402 UJ 461 UJ 456 UJ 433 UJ 423 UJ 549 UJ 391 UJ

2,6-Dinitrotoluene NC NSV -- 615,000 6,100 0.07 412 UJ 644 UJ 528 UJ 473 UJ 402 UJ 461 UJ 456 UJ 433 UJ 423 UJ 549 UJ 391 UJ

2,4,6-Trinitrotoluene NC NSV -- 57,500 16,000 NC NA NA NA NA NA NA NA NA NA NA NA

HMX NC 5,000 Talmage et al. 1999 3,078,000 306,000 NC NA NA NA NA NA NA NA NA NA NA NA

RDX NC 1,000 Talmage et al. 1999 15,700 4,400 NC NA NA NA NA NA NA NA NA NA NA NA

Notes:

ug/kg - micrograms per kilogram
mg/kg – milligrams per kilogram

E - Exceeds ecological criteria

SSL - EPA Soil Screening Level for Groundwater Migration (with a dilution factor (DAF) of 2); EPA, 1996 and 2002; L - Exceeds SSL criteria

UTL – 95th percentile Upper Tolerance Limit
NC (criteria) - A criteria value is not available

NSV- No ecological screening value

NA (data set) - Not Analyzed

J - analyte present, reported value may not be accurate or precise

U - not detected

a - Uncertainty factor of 5 applied to derive value

b - Uncertainty factor of 50 applied to derive value

Bold & Box: Exceeds regulatory criteria

Highlighted: Exceeds regulatory and background

PRG - Preliminary Remedial Goal; the PRGs that are based on noncarcinogenic endpoints (as indicated by an "nc" on the PRG table) were divided by 10 to account for exposure to multiple
non-carcinogenic constituents on the same target organ. I = Exceeds Industrial criteria; R = Exceeds Residential criteria
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Table 2-2
Surface Soil Analytical Data Detection Summary

Background PRG-I PRG-R SSL Station ID

UTL (DAF 2) Sample ID
Value Reference Sample Date

Chemical Name

Volatile Organic Compounds (ug/kg)

2-Butanone NC NSV -- 11,326,000 2,231,000 NC

2-Hexanone NC NSV -- NC NC NC

Acetone NC NSV -- 5,432,000 1,412,000 1,600

Dibromomethane NC NSV -- 1,830 820 60

Toluene NC 40,000 a Efroymson et al. 1997a 520,000 520,000 1,200

Xylene, total NC 12,550 MHSPE 2000 420,000 27,000 21,000

m- and p-Xylene NC 12,550 MHSPE 2000 420,000 27,000 21,000

o-Xylene NC 12,550 MHSPE 2000 420,000 27,000 21,000

Semi-volatile Organic Compounds (ug/kg)

Acetophenone NC NSV -- NC NC NC

Anthracene NC NSV -- 100,000,000 2,189,000 1,200,000

Benzyl alcohol NC NSV -- 100,000,000 1,833,000 NC

Di-n-butylphthalate NC 40,000 a Efroymson et al. 1997a 6,156,000 611,000 230,000

Di-n-octylphthalate NC NSV -- 2,462,000 244,000 1,000,000

Diethylphthalate NC 26,800 a Efroymson et al. 1997a 100,000,000 4,888,000 NC

Fluoranthene NC 3,000 a Sverdrup et al. 2002 2,200,000 229,000 430,000

Phenanthrene NC 21,000 Sverdrup et al. 2001 NC NC NC

Pyrene NC 2,000 a Sverdrup et al. 2001 2,912,000 232,000 420,000

bis(2-Ethylhexyl)phthalate NC 10,000 IPCS 1992 123,000 35,000 NC

n-Nitrosodiphenylamine NC 2,180 b Efroymson et al. 1997b 352,000 99,000 100

Pesticide/Polychlorinated Biphenyls (ug/kg)

4,4'-DDE NC 400 MHSPE 2000 7,000 1,700 5,400

4,4'-DDT NC 400 MHSPE 2000 7,000 1,700 3,200

Herbicides (ug/kg)

2,4-D NC NSV -- 768,000 69,000 NC

Explosives (ug/kg)

Dinitrotoluene, mixture NC NSV -- 2,500 720 0.08

2,4-Dinitrotoluene NC NSV -- 123,000 12,000 0.08

2,6-Dinitrotoluene NC NSV -- 615,000 6,100 0.07

2,4,6-Trinitrotoluene NC NSV -- 57,500 16,000 NC

HMX NC 5,000 Talmage et al. 1999 3,078,000 306,000 NC

RDX NC 1,000 Talmage et al. 1999 15,700 4,400 NC

Notes:

ug/kg - micrograms per kilogram
mg/kg – milligrams per kilogram

E - Exceeds ecological criteria

SSL - EPA Soil Screening Level for Groundwater Migration (with a dilution factor (DAF) of 2); EPA, 1996 and 2002; L - Exceeds SSL criteria

UTL – 95th percentile Upper Tolerance Limit
NC (criteria) - A criteria value is not available

NSV- No ecological screening value

NA (data set) - Not Analyzed

J - analyte present, reported value may not be accurate or precise

U - not detected

a - Uncertainty factor of 5 applied to derive value

b - Uncertainty factor of 50 applied to derive value

Bold & Box: Exceeds regulatory criteria

Highlighted: Exceeds regulatory and background

PRG - Preliminary Remedial Goal; the PRGs that are based on noncarcinogenic endpoints (as indicated by an "nc" on the PRG table) were divided by 10 to account for exposure to multiple
non-carcinogenic constituents on the same target organ. I = Exceeds Industrial criteria; R = Exceeds Residential criteria

Ecological

NA NA NA 2 J NA NA NA NA NA NA NA

2 J 51 U 12 U 11 U 11 U 12 U 10 U 10 U 11 U 12 U 12 U

108 UJ 102 U NA NA NA NA NA 62 J NA 33 J 14 J

5 UJ 5 U NA NA NA NA NA NA NA NA NA

5 UJ 5 U 12 U 11 U 11 U 12 U 10 U 0.4 J 11 U 12 U 12 U

5 UJ 5 U 12 U 11 U 11 U 12 U 10 U 10 U 11 U 12 U 12 U

5 UJ 5 U 12 U 11 U 11 U 12 U 10 U 10 U 11 U 12 U 12 U

5 UJ 5 U 12 U 11 U 11 U 12 U 10 U 0.3 J 11 U 12 U 12 U

543 UJ 504 UJ NA NA NA NA NA NA NA NA NA

543 UJ 504 UJ 511 U 468 U 445 U 427 U 427 U 563 UJ 465 UJ 469 UJ 523 UJ

1,090 UJ 1,010 UJ NA NA NA NA NA NA NA NA NA

543 UJ 504 UJ 511 U 468 U 445 U 427 U 427 U 563 UJ 28 J 469 UJ 523 UJ

543 UJ 504 UJ 511 U 468 U 445 U 427 U 427 U 563 UJ 465 UJ 469 UJ 523 UJ

543 UJ 504 UJ 511 U 468 U 445 U 427 U 427 U 563 UJ 465 UJ 91 J 523 UJ

543 UJ 504 UJ 511 U 468 U 445 U 427 U 427 U 563 UJ 465 UJ 469 UJ 523 UJ

543 UJ 504 UJ 511 U 468 U 445 U 427 U 427 U 563 UJ 465 UJ 469 UJ 523 UJ

543 UJ 504 UJ 511 U 468 U 445 U 427 U 427 U 563 UJ 465 UJ 469 UJ 523 UJ

543 UJ 504 UJ 511 U 468 U 445 U 427 U 427 U 563 UJ 41 J 469 UJ 523 UJ

543 UJ 504 UJ 511 U 468 U 445 U 427 U 427 U 563 UJ 170 J -L- 469 UJ 523 UJ

1.9 UJ 2 UJ 3.6 U 3.5 U 3.5 U 3.5 U 3.3 U 4.1 UJ 3.6 UJ 3.5 UJ 3.5 UJ

3.8 UJ 3.9 UJ 3.6 U 3.5 U 3.5 U 3.5 U 3.3 U 4.1 UJ 3.6 UJ 3.5 UJ 3.5 UJ

408 UJ 431 UJ NA NA NA NA NA NA NA NA NA

543 UJ 504 UJ 511 U 468 U 445 U 427 U 427 U 563 UJ 1,980 J -L- 469 UJ 523 UJ

543 UJ 504 UJ 511 U 468 U 445 U 427 U 427 U 563 UJ 127 J -L- 469 UJ 523 UJ

NA NA 261 U 260 U 261 U 257 U 246 U 306 U 261 U 259 U 256 U

NA NA 261 U 260 U 261 U 257 U 246 U 306 U 261 U 259 U 256 U

NA NA 261 U 260 U 261 U 257 U 246 U 306 U 261 U 259 U 256 U
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Table 2-2
Surface Soil Analytical Data Detection Summary

Background PRG-I PRG-R SSL Station ID

UTL (DAF 2) Sample ID
Value Reference Sample Date

Chemical Name

Volatile Organic Compounds (ug/kg)

2-Butanone NC NSV -- 11,326,000 2,231,000 NC

2-Hexanone NC NSV -- NC NC NC

Acetone NC NSV -- 5,432,000 1,412,000 1,600

Dibromomethane NC NSV -- 1,830 820 60

Toluene NC 40,000 a Efroymson et al. 1997a 520,000 520,000 1,200

Xylene, total NC 12,550 MHSPE 2000 420,000 27,000 21,000

m- and p-Xylene NC 12,550 MHSPE 2000 420,000 27,000 21,000

o-Xylene NC 12,550 MHSPE 2000 420,000 27,000 21,000

Semi-volatile Organic Compounds (ug/kg)

Acetophenone NC NSV -- NC NC NC

Anthracene NC NSV -- 100,000,000 2,189,000 1,200,000

Benzyl alcohol NC NSV -- 100,000,000 1,833,000 NC

Di-n-butylphthalate NC 40,000 a Efroymson et al. 1997a 6,156,000 611,000 230,000

Di-n-octylphthalate NC NSV -- 2,462,000 244,000 1,000,000

Diethylphthalate NC 26,800 a Efroymson et al. 1997a 100,000,000 4,888,000 NC

Fluoranthene NC 3,000 a Sverdrup et al. 2002 2,200,000 229,000 430,000

Phenanthrene NC 21,000 Sverdrup et al. 2001 NC NC NC

Pyrene NC 2,000 a Sverdrup et al. 2001 2,912,000 232,000 420,000

bis(2-Ethylhexyl)phthalate NC 10,000 IPCS 1992 123,000 35,000 NC

n-Nitrosodiphenylamine NC 2,180 b Efroymson et al. 1997b 352,000 99,000 100

Pesticide/Polychlorinated Biphenyls (ug/kg)

4,4'-DDE NC 400 MHSPE 2000 7,000 1,700 5,400

4,4'-DDT NC 400 MHSPE 2000 7,000 1,700 3,200

Herbicides (ug/kg)

2,4-D NC NSV -- 768,000 69,000 NC

Explosives (ug/kg)

Dinitrotoluene, mixture NC NSV -- 2,500 720 0.08

2,4-Dinitrotoluene NC NSV -- 123,000 12,000 0.08

2,6-Dinitrotoluene NC NSV -- 615,000 6,100 0.07

2,4,6-Trinitrotoluene NC NSV -- 57,500 16,000 NC

HMX NC 5,000 Talmage et al. 1999 3,078,000 306,000 NC

RDX NC 1,000 Talmage et al. 1999 15,700 4,400 NC

Notes:

ug/kg - micrograms per kilogram
mg/kg – milligrams per kilogram

E - Exceeds ecological criteria

SSL - EPA Soil Screening Level for Groundwater Migration (with a dilution factor (DAF) of 2); EPA, 1996 and 2002; L - Exceeds SSL criteria

UTL – 95th percentile Upper Tolerance Limit
NC (criteria) - A criteria value is not available

NSV- No ecological screening value

NA (data set) - Not Analyzed

J - analyte present, reported value may not be accurate or precise

U - not detected

a - Uncertainty factor of 5 applied to derive value

b - Uncertainty factor of 50 applied to derive value

Bold & Box: Exceeds regulatory criteria

Highlighted: Exceeds regulatory and background

PRG - Preliminary Remedial Goal; the PRGs that are based on noncarcinogenic endpoints (as indicated by an "nc" on the PRG table) were divided by 10 to account for exposure to multiple
non-carcinogenic constituents on the same target organ. I = Exceeds Industrial criteria; R = Exceeds Residential criteria

Ecological

NA NA NA 12 U NA NA NA NA NA NA

12 U 12 U 11 U 12 U 11 UJ 10 U 10 U 11 U 10 U 13 U

NA NA NA 12 U NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

12 U 12 U 11 U 12 U 11 UJ 10 U 10 U 11 U 10 U 13 U

12 U 12 U 11 U 12 U 11 UJ 10 U 10 U 11 U 10 U 13 U

12 U 12 U 11 U 12 U 11 UJ 10 U 10 U 11 U 10 U 13 U

12 U 12 U 11 U 12 U 11 UJ 10 U 10 U 11 U 10 U 13 U

NA NA NA NA NA NA NA NA NA NA

421 UJ 378 UJ 320 UJ 554 UJ 413 UJ 448 UJ 419 UJ 440 UJ 407 UJ 4,660 UJ

NA NA NA NA NA NA NA NA NA NA

421 UJ 378 UJ 320 UJ 554 UJ 413 UJ 448 UJ 419 UJ 440 UJ 407 UJ 4,660 UJ

421 UJ 378 UJ 320 UJ 554 UJ 413 UJ 448 UJ 419 UJ 440 UJ 407 UJ 4,660 UJ

38 J 378 UJ 320 UJ 554 UJ 413 UJ 448 UJ 419 UJ 440 UJ 407 UJ 4,660 UJ

421 UJ 378 UJ 320 UJ 554 UJ 413 UJ 448 UJ 419 UJ 440 UJ 407 UJ 4,660 UJ

421 UJ 378 UJ 320 UJ 554 UJ 413 UJ 448 UJ 419 UJ 440 UJ 407 UJ 4,660 UJ

421 UJ 378 UJ 320 UJ 554 UJ 413 UJ 448 UJ 419 UJ 440 UJ 407 UJ 4,660 UJ

421 UJ 378 UJ 320 UJ 554 UJ 413 UJ 448 UJ 419 UJ 440 UJ 407 UJ 4,660 UJ

421 UJ 378 UJ 320 UJ 554 UJ 413 UJ 448 UJ 419 UJ 440 UJ 407 UJ 4,660 UJ

4.2 UJ 3.6 UJ 3.4 UJ 4 UJ 3.5 UJ 0.35 UJ 0.35 UJ 0.35 UJ 0.34 UJ 0.34 UJ

4.2 UJ 3.6 UJ 3.4 UJ 4 UJ 3.5 UJ 0.35 UJ 0.35 UJ 0.35 UJ 0.34 UJ 0.34 UJ

NA NA NA NA NA NA NA NA NA NA

421 UJ 378 UJ 320 UJ 554 UJ 413 UJ 448 UJ 419 UJ 440 UJ 407 UJ 4,660 UJ

421 UJ 378 UJ 320 UJ 554 UJ 413 UJ 448 UJ 419 UJ 440 UJ 407 UJ 4,660 UJ

309 U 268 UJ 255 UJ 292 U 128 UJ 262 U 259 U 5,570 254 U 125 UJ

309 U 268 UJ 255 UJ 292 U 128 UJ 262 U 259 U 2,150 254 U 125 UJ

309 U 268 UJ 255 UJ 292 U 128 UJ 262 U 259 U 12,800 -E,R- 254 U 125 UJ

W4-SB04

NDA065

04/18/00

W4-SB05

NDA067

04/18/00

W4-SB06

NDA069

04/18/00

NDA071

04/19/00

W4-SB12

NDA082

04/19/00

W4-SB09

NDA076

04/19/00

W4-SB10

NDA078

04/19/00

W4-SB11

NDA080

04/19/00

NDA072FD1

04/19/00

W4-SB08

NDA074

04/19/00

W4-SB07

TPA063000010 Page 3 of 6



Surface Soil Detections
SWMU 4

Table 2-2
Surface Soil Analytical Data Detection Summary

Background PRG-I PRG-R SSL Station ID

UTL (DAF 2) Sample ID
Value Reference Sample Date

Chemical Name

CGSWMU4SS001

NDD021

06/13/00

Ecological CGSWMU4SS002

NDD022

06/13/00

NDD023

06/13/00

CGSWMU4SS004

NDD024

06/13/00

CGSWMU4SS003 CGSWMU4SS005

NDD025

06/13/00

CGSWMU4SS006

NDD026

06/13/00

CGSWMU4SS007

NDD027

06/13/00

CGSWMU4SS008

NDD028

06/13/00

CGSWMU4SS009

NDD029

06/13/00

CGSWMU4SS010

NDD030

06/13/00

CGSWMU4SS011

NDD031

06/13/00

Total Metals (mg/kg)

Aluminum 29,000 pH < 5.5 USEPA 2005 100,000 7,614 NC NA NA NA NA NA NA NA NA NA NA NA

Antimony 2.3 78 USEPA 2005 41 3.1 0.5 0.83 J -L- 0.81 J -L- 0.68 J -L- 0.95 J -L- 0.54 UJ 0.6 UJ 0.53 UJ 0.53 UJ 0.54 UJ 0.63 UJ 0.65 UJ

Arsenic 2.5 18 USEPA 2005 1.6 0.39 2.9 2.5 -I,R- 2.3 -I,R- 1.8 -R- 2.1 -I,R- 1.7 -I,R- 0.6 U 0.62 J -R- 0.8 J -R- 0.64 J -R- 0.89 J -R- 0.68 J -R-

Barium 320 330 USEPA 2005 6,657 537 160 63.3 71.6 60.4 69.8 64.2 62.7 65.4 65.3 73.5 75.5 67.5

Beryllium 0.45 40 USEPA 2005 1,940 15.4 6.3 0.3 0.28 0.37 0.29 0.22 0.17 J 0.17 J 0.2 J 0.23 0.23 J 0.21 J

Cadmium 0.04 32 USEPA 2005 45 3.7 0.8 1 -L- 1.5 -L- 0.69 1.1 -L- 0.52 0.12 U 0.11 U 0.11 U 0.11 U 0.13 U 0.13 U

Calcium 210,000 NSV -- NC NC NC NA NA NA NA NA NA NA NA NA NA NA

Chromium 74 0.4 Efroymson et al. 1997b 64 30 3.8 41.3 -E,R,L- 22.5 -E,L- 22.6 -E,L- 25.7 -E,L- 23.8 -E,L- 4.1 -E,L- 11.8 -E,L- 7.7 -E,L- 8.2 -E,L- 8.6 -E,L- 7.6 -E,L-

Cobalt 25 13 USEPA 2005 1,921 903 NC 19.1 -E- 11 16.4 -E- 15.8 -E- 15.3 -E- 8 10.1 8.5 8.6 9.8 10.5

Copper 68 50 Efroymson et al. 1997b 4,087 312 NC 72.9 -E- 58.1 -E- 66.3 -E- 76.9 -E- 76.3 -E- 32.4 50.2 -E- 34.5 37.1 41.9 38.1

Iron 37,531 pH < 5 or > 8 USEPA 2005 100,000 2,346 NC NA NA NA NA NA NA NA NA NA NA NA

Lead 6.9 120 USEPA 2005 800 400 NC 20 26.7 17.3 24.5 29.7 2.7 5.9 7.6 3.6 5.1 6.4

Magnesium 12,834 NSV -- NC NC NC NA NA NA NA NA NA NA NA NA NA NA

Manganese 1,167 500 Efroymson et al. 1997a 1,945 176 NC NA NA NA NA NA NA NA NA NA NA NA

Mercury 0.031 0.1 Efroymson et al. 1997b 31 2.3 NC 0.018 U 0.044 J 0.034 J 0.062 J 0.025 J 0.017 U 0.015 U 0.02 J 0.021 J 0.021 J 0.02 U

Nickel 40 30 Efroymson et al. 1997a 2,043 156 13 22.7 -L- 8.8 9.9 10 14.6 -L- 2 J 5.9 3.1 J 3.7 J 3.7 J 2.9 J

Potassium 1,700 NSV -- NC NC NC NA NA NA NA NA NA NA NA NA NA NA

Selenium 2 1 Efroymson et al. 1997a 511 39 0.5 0.91 J -L- 0.57 U 0.64 J -L- 1 J -E,L- 0.94 J -L- 0.81 J -L- 0.98 J -L- 0.86 J -L- 1.1 J -E,L- 0.86 J -L- 1.1 J -E,L-

Sodium 6,300 NSV -- NC NC NC NA NA NA NA NA NA NA NA NA NA NA

Thallium 0.67 1 Efroymson et al. 1997a 6.7 0.52 NC 0.68 U 0.69 U 0.74 U 0.72 U 0.64 U 0.72 U 0.64 U 0.64 U 0.65 U 0.76 U 0.78 U

Tin NC 50 Efroymson et al. 1997a 100,000 4,692 NC 1 J 1 J 1 J 1.2 J 0.7 J 0.6 U 0.53 U 0.58 J 0.54 U 0.63 U 0.65 U

Vanadium 130 2 Efroymson et al. 1997a 102 7.8 600 105 -E,I,R- 75.8 -E,R- 95.1 -E,R- 82.5 -E,R- 90.2 -E,R- 50.2 -E,R- 71.2 -E,R- 62.4 -E,R- 63.4 -E,R- 72.8 -E,R- 79.9 -E,R-

Zinc 65 50 Efroymson et al. 1997a 100,000 2,346 1,200 355 J 165 J -E- 99.5 J -E- 139 J -E- 127 J -E- 46.3 J 65.2 J -E- 45.4 J 41.9 J 105 J -E- 231 J -E-

Notes:

ug/kg - micrograms per kilogram
mg/kg – milligrams per kilogram

E - Exceeds ecological criteria

PRG - Preliminary Remedial Goals; I = Exceeds Industrial criteria; R = Exceeds Residential criteria

SSL - EPA Soil Screening Level for Groundwater Migration (with a dilution factor (DAF) of 2); EPA, 1996 and 2002; L - Exceeds SSL criteria

UTL – 95th percentile Upper Tolerance Limit
NC (criteria) - A criteria value is not available

NSV- No ecological screening value

NA (data set) - Not Analyzed

J - analyte present, reported value may not be accurate or precise

U - not detected

a - Uncertainty factor of 5 applied to derive value

b - Uncertainty factor of 50 applied to derive value

Bold & Box: Exceeds regulatory criteria

Highlighted: Exceeds regulatory and background
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Surface Soil Detections
SWMU 4

Table 2-2
Surface Soil Analytical Data Detection Summary

Background PRG-I PRG-R SSL Station ID

UTL (DAF 2) Sample ID
Value Reference Sample Date

Chemical Name

Ecological

Total Metals (mg/kg)

Aluminum 29,000 pH < 5.5 USEPA 2005 100,000 7,614 NC

Antimony 2.3 78 USEPA 2005 41 3.1 0.5

Arsenic 2.5 18 USEPA 2005 1.6 0.39 2.9

Barium 320 330 USEPA 2005 6,657 537 160

Beryllium 0.45 40 USEPA 2005 1,940 15.4 6.3

Cadmium 0.04 32 USEPA 2005 45 3.7 0.8

Calcium 210,000 NSV -- NC NC NC

Chromium 74 0.4 Efroymson et al. 1997b 64 30 3.8

Cobalt 25 13 USEPA 2005 1,921 903 NC

Copper 68 50 Efroymson et al. 1997b 4,087 312 NC

Iron 37,531 pH < 5 or > 8 USEPA 2005 100,000 2,346 NC

Lead 6.9 120 USEPA 2005 800 400 NC

Magnesium 12,834 NSV -- NC NC NC

Manganese 1,167 500 Efroymson et al. 1997a 1,945 176 NC

Mercury 0.031 0.1 Efroymson et al. 1997b 31 2.3 NC

Nickel 40 30 Efroymson et al. 1997a 2,043 156 13

Potassium 1,700 NSV -- NC NC NC

Selenium 2 1 Efroymson et al. 1997a 511 39 0.5

Sodium 6,300 NSV -- NC NC NC

Thallium 0.67 1 Efroymson et al. 1997a 6.7 0.52 NC

Tin NC 50 Efroymson et al. 1997a 100,000 4,692 NC

Vanadium 130 2 Efroymson et al. 1997a 102 7.8 600

Zinc 65 50 Efroymson et al. 1997a 100,000 2,346 1,200

Notes:

ug/kg - micrograms per kilogram
mg/kg – milligrams per kilogram

E - Exceeds ecological criteria

PRG - Preliminary Remedial Goals; I = Exceeds Industrial criteria; R = Exceeds Residential criteria

SSL - EPA Soil Screening Level for Groundwater Migration (with a dilution factor (DAF) of 2); EPA, 1996 and 2002; L - Exceeds SSL criteria

UTL – 95th percentile Upper Tolerance Limit
NC (criteria) - A criteria value is not available

NSV- No ecological screening value

NA (data set) - Not Analyzed

J - analyte present, reported value may not be accurate or precise

U - not detected

a - Uncertainty factor of 5 applied to derive value

b - Uncertainty factor of 50 applied to derive value

Bold & Box: Exceeds regulatory criteria

Highlighted: Exceeds regulatory and background

NDD032

06/13/00

NDD033FD1

06/13/00

SWMU4-MW05

NDB001

06/06/00

CGSWMU4SS012

06/06/00

SWMU4-MW07

NDB006

06/06/00

SWMU4-MW06

NDB003

06/06/00

NDB004FD1

SWMU4-MW08

NDB008

06/06/00

W4-SB03W4-SB01

NDA057

04/18/00

W4-SB02

NDA059

04/18/00

NDA061

04/18/00

NDA062FD1

04/18/00

NA NA 3,350 2,800 2,820 2,640 3,890 4,580 J 4,040 J 4,920 J 5,600 J

0.63 UJ 0.65 UJ 0.15 UJ 0.15 UJ 0.15 UJ 0.15 UJ 0.14 UJ 0.17 UJ 0.15 J 0.15 UJ 0.15 UJ

0.63 U 0.65 U 0.83 J -R- 0.81 J -R- 0.68 J -R- 0.57 J -R- 0.9 J -R- 0.88 J 0.92 J -R- 0.8 J -R- 2 J -I,R-

55.5 53 78.8 36.3 J 35.7 J 48.9 69.2 NA NA NA NA

0.2 J 0.19 J 0.24 J 0.19 J 0.19 J 0.13 J 0.25 J 0.21 J 0.2 J 0.19 J 0.24 J

0.13 U 0.13 U 0.03 J 0.02 U 0.02 U 0.02 U 0.02 J 0.03 J 0.32 J 0.02 U 0.16 J

NA NA 784 J 440 J 470 J 586 J 693 J 708 J 833 J 1,020 J 1,430 J

6 -E,L- 4.9 -E,L- 1.4 J -E- 1.4 J -E- 1.5 J -E- 1.4 J -E- 1.6 J -E- 2.3 J 2.5 -E- 2.3 -E- 2.7 -E-

9.7 9 3.2 J 1.8 J 1.8 J 1.8 J 3 J 3.3 J 3.7 J 3.2 J 5.3 J

30.2 22.4 6.2 2.1 J 1.9 J 2.9 J 10 10.7 38.4 7.3 11.8

NA NA 6,990 -R- 5,450 -R- 5,370 -R- 4,580 -R- 7,820 -R- 6,670 J 7,120 J -R- 6,170 J -R- 7,250 J -R-

4.5 3.5 10 4.9 5.2 5.2 8.2 12.0 J 20.1 J 11 J 16.4 J

NA NA 414 J 258 J 263 J 273 J 527 J 414 J 440 J 540 J 685 J

NA NA 399 J -R- 417 J -R- 311 J -R- 285 J -R- 311 J -R- NA NA NA NA

0.02 U 0.021 U 0.013 U 0.013 U 0.013 U 0.0096 U 0.013 U 0.016 U 0.21 -E- 0.015 J 0.036 J

2.7 J 2.3 J 0.38 J 0.4 J 0.36 J 0.37 J 0.53 J 0.48 J 0.48 J 0.63 J 0.86 J

NA NA 442 J 419 J 385 J 464 J 440 J 236 J 233 J 310 J 383 J

0.68 J -L- 0.82 J -L- 0.53 J -L- 0.65 J -L- 0.38 J 0.34 J 0.65 J -L- 0.26 U 0.23 U 0.22 U 0.43 J

NA NA 106 J 118 J 112 J 83.7 J 127 J 98.9 J 104 J 135 J 208 J

0.75 U 0.78 U 0.68 J -I,R- 0.62 J -R- 0.57 J -R- 0.42 J 0.89 J -R- 0.34 U 0.29 U 0.43 J 0.4 J

0.63 U 0.65 U NA NA NA NA NA NA NA NA NA

60 -E,R- 57.4 -E,R- 23.9 -E,R- 19.9 -E,R- 19.7 -E,R- 18.8 -E,R- 23.4 -E,R- 29 J 29.9 J -E,R- 21.3 J -E,R- 26.6 J -E,R-

184 J -E- 151 J -E- 13.8 5.1 4.5 4.7 16.7 14.1 93 -E- 12.8 17.5
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Surface Soil Detections
SWMU 4

Table 2-2
Surface Soil Analytical Data Detection Summary

Background PRG-I PRG-R SSL Station ID

UTL (DAF 2) Sample ID
Value Reference Sample Date

Chemical Name

Ecological

Total Metals (mg/kg)

Aluminum 29,000 pH < 5.5 USEPA 2005 100,000 7,614 NC

Antimony 2.3 78 USEPA 2005 41 3.1 0.5

Arsenic 2.5 18 USEPA 2005 1.6 0.39 2.9

Barium 320 330 USEPA 2005 6,657 537 160

Beryllium 0.45 40 USEPA 2005 1,940 15.4 6.3

Cadmium 0.04 32 USEPA 2005 45 3.7 0.8

Calcium 210,000 NSV -- NC NC NC

Chromium 74 0.4 Efroymson et al. 1997b 64 30 3.8

Cobalt 25 13 USEPA 2005 1,921 903 NC

Copper 68 50 Efroymson et al. 1997b 4,087 312 NC

Iron 37,531 pH < 5 or > 8 USEPA 2005 100,000 2,346 NC

Lead 6.9 120 USEPA 2005 800 400 NC

Magnesium 12,834 NSV -- NC NC NC

Manganese 1,167 500 Efroymson et al. 1997a 1,945 176 NC

Mercury 0.031 0.1 Efroymson et al. 1997b 31 2.3 NC

Nickel 40 30 Efroymson et al. 1997a 2,043 156 13

Potassium 1,700 NSV -- NC NC NC

Selenium 2 1 Efroymson et al. 1997a 511 39 0.5

Sodium 6,300 NSV -- NC NC NC

Thallium 0.67 1 Efroymson et al. 1997a 6.7 0.52 NC

Tin NC 50 Efroymson et al. 1997a 100,000 4,692 NC

Vanadium 130 2 Efroymson et al. 1997a 102 7.8 600

Zinc 65 50 Efroymson et al. 1997a 100,000 2,346 1,200

Notes:

ug/kg - micrograms per kilogram
mg/kg – milligrams per kilogram

E - Exceeds ecological criteria

PRG - Preliminary Remedial Goals; I = Exceeds Industrial criteria; R = Exceeds Residential criteria

SSL - EPA Soil Screening Level for Groundwater Migration (with a dilution factor (DAF) of 2); EPA, 1996 and 2002; L - Exceeds SSL criteria

UTL – 95th percentile Upper Tolerance Limit
NC (criteria) - A criteria value is not available

NSV- No ecological screening value

NA (data set) - Not Analyzed

J - analyte present, reported value may not be accurate or precise

U - not detected

a - Uncertainty factor of 5 applied to derive value

b - Uncertainty factor of 50 applied to derive value

Bold & Box: Exceeds regulatory criteria

Highlighted: Exceeds regulatory and background

W4-SB04

NDA065

04/18/00

W4-SB05

NDA067

04/18/00

W4-SB06

NDA069

04/18/00

NDA071

04/19/00

W4-SB12

NDA082

04/19/00

W4-SB09

NDA076

04/19/00

W4-SB10

NDA078

04/19/00

W4-SB11

NDA080

04/19/00

NDA072FD1

04/19/00

W4-SB08

NDA074

04/19/00

W4-SB07

11,700 -R- 8,480 -R- 5,340 5,080 4,510 4,840 7,600 4,300 1,960 1,820

0.18 UJ 0.27 J 0.14 UJ 0.17 UJ 0.15 UJ 0.15 UJ 0.15 UJ 0.15 UJ 0.15 UJ 0.14 UJ

1.3 J -R- 0.64 J -R- 0.98 J -R- 0.81 J -R- 0.68 J -R- 1.2 J -R- 0.67 J -R- 0.6 J -R- 0.36 U 0.36 J

274 J -L- 66.2 J 168 J -L- 204 -L- 187 -L- 313 -L- 276 -L- 226 -L- 81.8 56

0.54 J 0.3 J 0.36 J 0.27 J 0.25 J 0.34 J 0.43 J 0.29 J 0.13 J 0.14 J

0.03 U 0.02 U 0.021 U 0.024 U 0.021 U 0.021 U 0.021 U 0.021 U 0.021 U 0.02 U

1,060 J 906 J 958 J 828 J 783 J 3,470 4,890 1,010 J 1,030 J 879 J

3.3 -E- 3.2 -E- 2.7 -E- 2.4 J -E- 2.1 J -E- 2.2 -E- 5.6 -E,L- 4.7 -E,L- 2.2 -E- 2 J -E-

3.3 J 1.3 J 4.9 J 2.5 J 2.3 J 2.7 J 5.9 J 3.5 J 3.4 J 2.5 J

1.9 J 2.2 J 16.5 8.9 7.7 6 7.9 11.9 5.5 5 J

16,000 -R- 8,800 -R- 9,320 -R- 8,330 -R- 7,130 -R- 9,370 -R- 15,700 -R- 8,820 -R- 8,950 -R- 8,240 -R-

8.2 6.3 75.4 8.6 8.2 5.2 8.5 7.0 4 4.4

1,040 J 929 J 529 J 848 J 690 J 1,660 2,150 953 J 454 J 438 J

188 -R- 39.9 537 -E,R- 264 -R- 265 -R- 171 692 -E,R- 207 -R- 435 -R- 273 -R-

0.019 J 0.013 U 0.015 J 0.014 U 0.012 U 0.011 U 0.012 U 0.013 U 0.012 U 0.012 U

0.88 J 0.79 J 0.74 J 0.61 J 0.54 J 0.94 J 2.2 J 0.9 J 0.77 J 0.62 J

291 J 257 J 325 J 243 J 226 J 262 J 403 J 282 J 350 J 312 J

0.6 J -L- 0.23 U 0.41 J 0.25 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.21 U

402 J 418 J 127 J 870 J 838 J 785 J 1,220 J 1,170 J 51.3 J 54.5 J

0.64 J -R- 0.29 U 0.46 J 0.59 J -R- 0.28 U 0.29 U 0.72 J -R- 0.46 J 0.53 J -R- 0.31 J

NA NA NA NA NA NA NA NA NA NA

43.7 -E,R- 30.9 -E,R- 38 -E,R- 29.2 -E,R- 26.1 -E,R- 29.6 -E,R- 55.1 -E,R- 30.6 -E,R- 30 -E,R- 28.9 -E,R-

9.9 7.8 22.4 12.5 11.5 17.9 19.6 17.9 8.6 9.6
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Subsurface Soil Detections
SWMU 4

Table 2-3
Subsurface Soil Analytical Data Detection Summary

Background PRG-I PRG-R SSL Station ID
UTL (DAF 2) Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (ug/kg)

2-Butanone NC 11,326,000 2,231,000 NC 9.40 U 9.70 U 6 J 3 J NA NA NA 3 J NA NA NA NA NA NA NA NA NA NA NA NA

4-Methyl-2-pentanone (MIBK) NC 5,700,000 528,000 NC 9.40 U 9.70 U 10 U 2 J 11 U 11 U 10 UJ 10 U 11 UJ NA 10 UJ 10 UJ 11 U 10 UJ 10 U 10 U 10 U 10 U 10 UJ 10 U

Benzene NC 1,400 643 3 9.40 U 9.70 U 10 U 0.1 U 11 U 0.2 J 10 UJ 10 U 11 UJ NA 10 UJ 10 UJ 11 U 10 UJ 10 U 10 U 10 U 10 U 10 UJ 0.1 U

Styrene NC 1,700,000 1,700,000 400 9.40 U 9.70 U 10 U 11 U 11 U 11 U 10 UJ 10 U 11 UJ NA 10 UJ 0.6 J 11 U 10 UJ 10 U 10 U 10 U 10 U 10 UJ 10 U

Xylene, total NC 420,000 27,000 21,000 9.40 U 9.70 U 10 U 0.3 J 11 U 11 U 10 UJ 10 U 11 UJ NA 10 UJ 10 UJ 11 U 10 UJ 10 U 10 U 10 U 10 U 10 UJ 10 U

m- and p-Xylene NC 420,000 27,000 21,000 NA NA 10 U 0.3 J 11 U 11 U 10 UJ 10 U 11 UJ NA 10 UJ 10 UJ 11 U 10 UJ 10 U 10 U 10 U 10 U 10 UJ 10 U

Semi-volatile Organic Compounds (ug/kg)

Butylbenzylphthalate NC 100,000,000 1,222,000 93,000 357 U 359 U 468 U 467 U 407 U 56 J 460 UJ 478 UJ 382 UJ NA 351 UJ 344 UJ 360 UJ 404 UJ 383 UJ 401 UJ 441 UJ 466 UJ 393 UJ 4,240 UJ

Di-n-butylphthalate NC 6,156,000 611,000 230,000 105 J 109 J 468 U 467 U 407 U 527 U 460 UJ 478 UJ 382 UJ NA 351 UJ 344 UJ 360 UJ 404 UJ 383 UJ 401 UJ 441 UJ 466 UJ 393 UJ 4,240 UJ

bis(2-Ethylhexyl)phthalate NC 123,000 35,000 NC 159 J 161 J 468 U 467 U 407 U 527 U 460 UJ 478 UJ 382 UJ NA 351 UJ 344 UJ 360 UJ 101 J 383 UJ 401 UJ 441 UJ 466 UJ 393 UJ 4,240 UJ

Total Metals (mg/kg)

Aluminum 29,000 100,000 7,614 NC NA NA 3,510 2,030 2,440 3,140 7,470 J 4,610 J 7,700 -R- NA 6,200 7,150 11,500 -R- 7,760 -R- 3,050 5,850 5,110 8,500 -R- 6,020 2,080

Arsenic 2.5 1.6 0.39 2.9 NA NA 1.2 J -R- 0.75 J -R- 0.83 J -R- 0.97 J -R- 0.66 J -R- 0.62 J -R- 1.8 J -R- NA 1.5 J -R- 1.1 J -R- 2.3 -I,R- 0.83 J -R- 0.58 J -R- 1.2 J -R- 0.88 J -R- 0.85 J -R- 0.36 U 0.35 U

Barium 320 6,657 537 160 NA NA 364 -L- 78.6 101 87.5 NA NA 504 J -R- 1,980 J -R,L- NA 103 J 3,170 J -R,L- 893 J -R,L- 108 247 -L- 387 -L- 164 -L- 219 -L- 104

Beryllium 0.45 1,940 15.4 6.3 NA NA 0.29 J 0.26 J 0.26 J 0.2 J 0.37 J 0.27 J 0.6 J NA 0.52 J 0.47 J 1.3 0.38 J 0.66 J 0.43 J 0.38 J 0.55 J 0.26 J 0.16 J

Calcium 210,000 NC NC NC NA NA 976 J 470 J 961 J 1,120 J 821 J 668 J 1,310 NA 987 J 1,000 J 2,970 37,000 611 J 2,540 2,050 8,790 894 J 1,090

Chromium 74 64 30 3.8 NA NA 19 -L- 3.6 2 J 5.8 -L- 7 -L- 9.7 -L- 10 -L- NA 7.8 -L- 4.5 -L- 3.7 7.8 -L- 3 6.4 -L- 3.7 5.7 -L- 14.7 -L- 1.9 J

Cobalt 25 1,921 903 NC NA NA 6.1 J 2.1 J 1.9 J 3.7 J 3.6 J 4.4 J 5.5 J NA 0.21 J 3.8 J 2.5 J 3.7 J 6 J 4.3 J 7.1 J 8 J 2.4 J 3 J

Copper 68 4,087 313 NC NA NA 7.9 2.7 J 5.7 11.3 5.2 J 8.1 10 NA 6.3 3.1 J 4.7 J 9.7 4 J 6.8 7.7 7.2 2.3 J 3.4 J

Iron 37,531 100,000 2,346 NC NA NA 7,700 -R- 6,170 -R- 4,920 -R- 6,790 -R- 8,390 J -R- 5,530 J -R- 16,000 -R- NA 11,700 -R- 10,400 -R- 14,200 -R- 10,400 -R- 10,000 -R- 13,900 -R- 12,000 -R- 22,700 -R- 4,470 -R- 6,530 -R-

Lead 6.9 800 400 NC NA NA 11.9 4.2 4.0 8.6 7.8 J 10.0 J 21.1 NA 12.2 7.2 7.7 20.7 4.8 7.7 9.0 7.5 5.6 4.6

Magnesium 12,834 NC NC NC NA NA 957 J 806 J 938 J 670 J 983 J 673 J 1,340 NA 1,180 1,000 J 4,620 2,660 1,160 2,950 1,330 2,380 538 J 382 J

Manganese 1,167 1,945 176 NC NA NA 696 J -R- 362 J -R- 412 J -R- 367 J -R- NA NA 742 -R- NA 293 -R- 280 -R- 574 -R- 477 -R- 447 -R- 460 -R- 906 -R- 761 -R- 169 321 -R-

Nickel 40 2,043 156 13 NA NA 7.1 J 0.49 J 0.54 J 1.3 J 2.5 J 3.6 J 1.8 J NA 1.4 J 1.1 J 1.8 J 4.4 J 0.89 J 2.3 J 2.2 J 2 J 2 J 0.47 J

Potassium 1,700 NC NC NC NA NA 479 J 407 J 433 J 566 J 321 J 231 J 357 J NA 278 J 238 J 373 J 433 J 293 J 290 J 340 J 262 J 198 J 263 J

Selenium 2 511 39 0.5 NA NA 0.41 J 0.22 U 0.33 J 0.38 J 0.26 J 0.23 U 0.23 U NA 0.32 J 0.22 U 0.23 U 0.22 U 0.29 J 0.22 U 0.25 U 0.24 U 0.22 U 0.22 U
Sodium 6,300 NC NC NC NA NA 416 J 655 J 590 J 226 J 1,220 740 J 1,510 J NA 1,470 J 448 J 3,730 J 1,370 J 912 J 1,420 J 653 J 1,960 J 453 J 93.6 J

Thallium 0.67 6.7 0.52 NC NA NA 0.76 J -R- 0.55 J -R- 0.45 J 0.33 U 0.3 U 0.3 U 0.97 J -R- NA 0.76 J -R- 0.51 J 0.64 J -R- 0.29 U 0.31 J 0.64 J -R- 0.77 J -R- 1.1 J -R- 0.29 U 0.33 J

Vanadium 130 102 7.8 600 NA NA 31.6 -R- 19.4 -R- 14.7 -R- 19 -R- 35.5 J -R- 23.2 J -R- 71.9 -R- NA 57.6 -R- 31.5 -R- 35 -R- 37.1 -R- 31.3 -R- 33.8 -R- 47.2 -R- 87.9 -R- 17.7 -R- 25.1 -R-

Zinc 65 100,000 2,346 1,200 NA NA 15 13.6 15.1 19 9.6 14.7 14.8 NA 10.1 13 26.1 20.6 14.9 24.5 15.8 13.6 8.1 6.6

Notes:

ug/kg - micrograms per kilogram
mg/kg – milligrams per kilogram

E - Exceeds ecological criteria

SSL - EPA Soil Screening Level for Groundwater Migration (with a dilution factor (DAF) of 2); EPA, 1996 and 2002; L - Exceeds SSL criteria

UTL – 95th percentile Upper Tolerance Limit
NC (criteria) - A criteria value is not available

NA (data set) - Not Analyzed

NSV- No ecological screening value

J - analyte present, reported value may not be accurate or precise

U - not detected

Bold & Box: Exceeds regulatory criteria

Highlighted: Exceeds regulatory and background

CGW4SB01

CGW4FD01P-R01-5
01/21/04

CGW4SB01-R01-5
01/21/04

SWMU4-MW05

NDB002
06/06/00

SWMU4-MW06

NDB005
06/06/00

SWMU4-MW07

NDB007
06/06/00

SWMU4-MW08

NDB009
06/06/00

W4-SB01

NDA058
04/18/00

W4-SB02

NDA060
04/18/00

NDA064FD1
04/18/00

W4-SB04

NDA066
04/18/00

W4-SB03

NDA063
04/18/00

NDA064
04/18/00

W4-SB05

NDA068
04/18/00

W4-SB06

NDA070
04/19/00

W4-SB12

NDA083
04/19/00

W4-SB09

NDA077
04/19/00

W4-SB10

NDA079
04/19/00

PRG - Preliminary Remedial Goal; the PRGs that are based on noncarcinogenic endpoints (as indicated by an "nc" on the PRG table) were divided by 10 to account for exposure to multiple non-carcinogenic constituents on the same
target organ. I = Exceeds Industrial criteria; R = Exceeds Residential criteria

W4-SB11

NDA081
04/19/00

W4-SB07

NDA073
04/19/00

W4-SB08

NDA075
04/19/00
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Groundwater Detections
SWMU 4

Table 2-4
Groundwater Analytical Data Detection Summary

Background Tap water PRG Station ID
UTL Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (ug/l)

2-Butanone NC 697 5 U NA 5 U 5 U NA 5 U NA 5 U NA NA NA NA 5 NA 4 J

4-Methyl-2-pentanone NC 199 5 U NA 5 U 5 U NA 5 U NA 5 U NA 5 U NA 5 U 5 U 3 J 5 U

Acetone NC 547 5 U NA 5 U 5 U NA 5 U NA 5 U NA NA NA NA NA NA 111 J

Xylene, total NC 21 1 U NA 1 U 1 U NA 1 U NA 1 U NA 1 U NA 1 U 1 U 0.3 J 0.4 J

m- and p-Xylene NC 21 1 U NA 1 U 1 U NA 1 U NA 1 U NA 1 U NA 1 U 1 U 0.3 J 0.4 J

Semi-volatile Organic Compounds (ug/l)

Diethylphthalate NC 2,919 5 U NA 2 J 3 J NA 5 U NA 6 U NA 6 U NA 6 U 6 U NA NA

bis(2-Ethylhexyl)phthalate NC 4.8 3 J NA 7 U 5 U NA 5 U NA 6 U NA 6 U NA 6 U 6 U NA NA

Pesticide/Polychlorinated Biphenyls (ug/l)

delta-BHC NC 0.037 0.01 U NA 0.01 U 0.01 U NA 0.01 U NA 0.01 J NA 0.01 UJ NA 0.01 UJ 0.01 UJ 0.01 UJ 0.01 UJ

Explosives (ug/l)

Perchlorate NC 3.6 NA 16 U NA NA 20 NA 16 U NA 16 U 8 U NA 8 U 8 U 8 U 8 U

Total Metals (ug/l)

Aluminum 3,500 3,650 2,900 NA 635 J 513 J NA 1,650 J NA 5,420 J NA 219 J NA 1,770 J 1,510 J 7,700 J 8,580 J

Antimony 5 1.5 1.4 U NA 1.4 U 1.4 U NA 1.4 U NA 1.4 U NA 1.4 U NA 1.5 J 1.5 J 2.6 J 1.4 U

Arsenic -- 0.045 3.4 U NA 3.4 U 3.4 U NA 3.4 U NA 3.4 U NA 3.4 U NA 3.4 U 3.5 J 3.4 U 3.4 U

Barium 960 255 486 NA 280 277 NA 671 NA 943 NA 219 NA 407 405 404 952

Cadmium 1 1.8 2 J NA 0.38 J 0.4 J NA 3.6 J NA 4.6 J NA 0.2 U NA 0.2 U 0.2 U 0.2 U 0.2 U

Calcium 660,000 NC 435,000 NA 103,000 J 103,000 J NA 1,090,000 J NA 1,020,000 J NA 831,000 703,000 694,000 NA 915,000 98,700

Chromium 7 11 14.7 NA 1.4 J 1.3 J NA 4.9 J NA 3.6 J NA 0.55 J NA 1.1 J 0.5 U 2 J 3.8 J

Cobalt 20 73 0.5 U NA 0.56 J 0.5 U NA 0.52 J NA 3.5 J NA 1.9 J NA 2.1 J 1.2 J 8.8 J 9.8 J
Copper 15 146 3.3 J NA 4.7 J 5.3 J NA 4.2 J NA 10.8 J NA 4.4 J NA 4.7 J 3.5 J 8.9 J 123

Iron 4,800 1,095 1,830 J NA 488 390 NA 1,230 NA 4,600 NA 86.1 J NA 1,480 J 1,320 J 7,090 J 8,080 J

Lead -- 15 1.8 J NA 2 J 1.4 J NA 4.2 NA 6.7 NA 1.1 U NA 1.8 J 1.1 U 2.7 J 7.6

Magnesium 290,000 NC 522,120 NA 52,000 52,300 NA 824,000 NA 755,000 NA 551,000 NA 481,000 J 489,000 672,000 133,000

Manganese 17,000 88 154 NA 560 553 NA 217 NA 1,680 NA 1,920 NA 1,260 1,270 3,170 7,380

Mercury -- 1.1 0.18 U NA 0.18 U 0.18 J NA 0.18 U NA 0.18 U NA 0.18 U NA 0.18 U 0.18 U 0.18 U 0.18 U

Nickel 19 73 11.8 J NA 1 J 0.95 J NA 4.8 J NA 3.8 J NA 3.3 J NA 4.2 J 4.5 J 7.2 J 8.1 J

Potassium 490,000 NC 14,400 J NA 6,990 J 6,930 J NA 20,100 J NA 30,000 J NA 30,000 J NA 17,800 J 17,600 J 16,600 J 11,600 J

Selenium 2 18 5.4 NA 2.1 U 2.1 U NA 3.7 J NA 4.8 J NA 2.1 U NA 2.1 U 2.2 J 2.4 J 2.9 J

Silver -- 18.2 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.65 J NA 0.81 J NA 0.82 J 0.76 J 0.5 U 0.5 U

Sodium 350,000 NC 4,340,000 J NA 1,040,000 J 1,040,000 J NA 3,550,000 J NA 1,810,000 J NA 4,210,000 2,980,000 2,970,000 NA 2,020,000 1,630,000

Thallium 18 0.24 2.7 U NA 2.7 U 2.7 U NA 2.7 U NA 2.7 U NA 2.7 U NA 3.1 J 2.7 U 2.7 U 2.7 U

Vanadium 75 3.65 9.3 J NA 14.2 J 12.9 J NA 7.5 J NA 15.7 J NA 3.9 J NA 7.2 J 7.6 J 21.4 J 24.9 J

Zinc 60 1,095 38.4 NA 8.1 J 47.4 NA 18.5 J NA 39.5 NA 2.5 U NA 2.5 U 2.5 U 29.3 36.7

Notes:

µg/l – micrograms per liter

PRG - Preliminary Remedial Goal; the PRGs that are based on noncarcinogenic endpoints (as indicated by an "nc" on the PRG table) were divided by 10 to account for exposure to multiple non-carcinogenic constituents on the same target organ.

UTL – 95th percentile Upper Tolerance Limit value
NC (criteria) - A criteria value is not available

NA (data set) - Not Analyzed

J - analyte present, reported value may not be accurate or precise

U - not detected

Bold & Box: Exceeds regulatory criteria

Highlighted: Exceeds regulatory and background

NDA001

04/28/00

NDA332

06/04/00

NDA003

04/27/00

NDA003FD1

04/27/00

NDA333

06/05/00

NDA004

04/27/00

NDA334

06/05/00

NDA002

04/27/00

NDA335

06/03/00

SWMU4-MW05

NDB010

06/12/00

SWMU4-MW07

NDB013

06/12/00

NDB012

06/12/00

NDB011

06/12/00

SWMU4-MW08

NDB014

06/12/00

SWMU4-MW01 SWMU4-MW02 SWMU4-MW03 SWMU4-MW04 SWMU4-MW06

NDB012FD1

06/12/00
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Groundwater Detections
SWMU 4

Table 2-4
Groundwater Analytical Data Detection Summary

Background Tap water PRG Station ID
UTL Sample ID

Sample Date

Chemical Name

NDA001

04/28/00

NDA332

06/04/00

NDA003

04/27/00

NDA003FD1

04/27/00

NDA333

06/05/00

NDA004

04/27/00

NDA334

06/05/00

NDA002

04/27/00

NDA335

06/03/00

SWMU4-MW05

NDB010

06/12/00

SWMU4-MW07

NDB013

06/12/00

NDB012

06/12/00

NDB011

06/12/00

SWMU4-MW08

NDB014

06/12/00

SWMU4-MW01 SWMU4-MW02 SWMU4-MW03 SWMU4-MW04 SWMU4-MW06

NDB012FD1

06/12/00

Dissolved Metals (ug/l)

Aluminum -- 3,650 27.8 J NA 25.8 U 25.8 U NA 25.8 U NA 25.8 U NA 38.3 J NA 42.4 J 30.7 J 28 J 25.8 U

Antimony 9 1.5 1.4 U NA 1.4 U 1.4 U NA 1.4 U NA 1.4 U NA 3.4 J NA 1.4 U 1.4 U 1.5 J 2.1 J

Arsenic 6 0.045 3.4 U NA 3.4 U 3.4 U NA 3.4 U NA 3.4 U NA 4.4 J NA 3.7 J 3.4 U 3.4 U 3.4 U

Barium 870 255 445 NA 257 268 NA 600 NA 904 NA 193 J NA 335 326 238 838

Cadmium 1 1.8 2.2 J NA 0.25 J 0.43 J NA 3.5 J NA 4.3 J NA 0.2 U NA 0.2 U 0.2 U 0.2 U 0.2 U

Calcium 660,000 NC 450,000 NA 96,800 J 102,000 J NA 1,050,000 J NA 1,020,000 J NA 804,000 688,000 692,000 NA 910,000 100,000

Chromium 5 11 4 J NA 0.83 J 1.1 J NA 1.9 J NA 1.1 J NA 0.5 U NA 0.5 U 0.5 U 0.5 U 1.6 J

Cobalt 11 73 0.5 U NA 0.5 U 0.5 U NA 0.5 U NA 0.5 U NA 1.6 J NA 0.89 J 0.89 J 5.3 J 6.2 J

Copper -- 146 1.9 U NA 5.5 J 4.6 J NA 4.4 J NA 4.1 J NA 3.3 J NA 3.2 J 3 J 2.9 J 3 J

Iron 490 1,095 12.2 J NA 12.2 U 12.2 U NA 12.2 U NA 12.2 U NA 12.2 U NA 12.2 U 12.2 U 12.2 U 12.2 U

Lead -- 15 1.1 U NA 3.4 1.6 J NA 4 NA 5.2 NA 1.1 U NA 1.1 U 1.1 U 1.1 U 1.1 U
Magnesium 310,000 NC NA NA 50,800 52,500 NA 809,000 NA 770,000 NA 488,000 NA 476,000 463,000 666,000 137,000

Manganese 18,000 88 32.6 NA 535 529 NA 131 NA 1,440 NA 1,750 NA 1,040 1,020 2,700 7,210

Mercury -- 1.1 0.18 U NA 0.18 U 0.18 U NA 0.28 NA 0.18 U NA 0.18 U NA 0.18 U 0.18 U 0.18 U 0.18 U

Nickel 12 73 6.1 J NA 0.8 U 1.4 J NA 3.1 J NA 1.9 J NA 3.8 J NA 3.8 J 4.1 J 5.9 J 6.4 J

Potassium 400,000 NC 12,500 J NA 6,560 J 6,880 J NA 18,800 J NA 29,800 J NA 28,600 J NA 16,800 J 16,400 J 14,900 J 10,500 J

Selenium -- 18 6.8 NA 2.1 U 2.1 U NA 4.1 J NA 2.1 U NA 2.1 U NA 2.1 U 2.1 U 2.1 U 2.9 J

Silver -- 18.2 0.5 U NA 0.5 U 0.5 U NA 0.53 J NA 0.5 U NA 0.61 J NA 0.5 U 0.68 J 0.5 U 0.5 U
Sodium 360,000 NC 3,970,000 J NA 1,040,000 J 1,060,000 J NA 3,460,000 J NA 1,830,000 J NA 4,140,000 2,890,000 2,950,000 NA 1,980,000 1,650,000

Vanadium 32 3.65 4.7 J NA 12.1 J 12.6 J NA 4.2 J NA 3.7 J NA 3.8 J NA 4.4 J 4.5 J 3.3 J 5 J

Zinc 15 1,095 30.8 NA 10.9 J 4.2 J NA 8.1 J NA 8.8 J NA 2.5 U NA 2.5 U 2.5 U 2.5 U 2.5 U

Notes:

µg/l – micrograms per liters

PRG - Preliminary Remedial Goal; the PRGs that are based on noncarcinogenic endpoints (as indicated by an "nc" on the PRG table) were divided by 10 to account for exposure to multiple non-carcinogenic constituents on the same target organ.

UTL – 95th percentile Upper Tolerance Limit value
NC (criteria) - A criteria value is not available

NA (data set) - Not Analyzed

J - analyte present, reported value may not be accurate or precise

U - not detected

Bold & Box: Exceeds regulatory criteria

Highlighted: Exceeds regulatory and background

TPA063000010 Page 2 of 2



Table 2-5
Subsurface Soil Exceedances of Screening Criteria

SWMU 4, NASD - Vieques, PR

PRG-I PRG-R SSL Background Station ID
(DAF 2) UTL Sample ID

Sample Date

Chemical Name

Total Metals (mg/kg)

Barium 6,657 537 160 320 364 -L- 504 J -R- 1,980 J -R,L- NA 3,170 J -R,L- 893 J -R,L- 387 -L- 164 -L-

Thallium 6.7 0.52 NC 0.67 0.76 J -R- 0.97 J -R- NA 0.76 J -R- 0.64 J -R- 0.29 U 0.77 J -R- 1.1 J -R-

Notes:
ug/kg - micrograms per kilogram
mg/kg – milligrams per kilogram
E - Exceeds ecological criteria

PRG - Preliminary Remedial Goals; I = Exceeds Industrial criteria; R = Exceeds Residential criteria

SSL - EPA Soil Screening Level for Groundwater Migration (with a dilution factor (DAF) of 2); EPA, 1996 and 2002; L - Exceeds SSL criteria

UTL – 95 th percentile Upper Tolerance Limit
NC (criteria) - A criteria value is not available
NA (data set) - Not Analyzed

NSV- No ecological screening value

J - analyte present, reported value may not be accurate or precise

U - not detected

Bold & Box: Exceeds regulatory criteria

Highlighted: Exceeds regulatory and background

SWMU4-MW05 W4-SB03 W4-SB05 W4-SB06 W4-SB09 W4-SB10

NDB002 NDA063 NDA064 NDA064FD1 NDA068 NDA070 NDA077 NDA079
06/06/00 04/18/00 04/18/00 04/18/00 04/18/00 04/19/00 04/19/00 04/19/00
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SECTION 2 – SITE BACKGROUND AND PHYSICAL SETTING

TPA/063000010/162797.PP.WP/FINAL_WEST VIEQUES WORK PLAN SWMU 4 ENVIRONMENTAL RI.DOC 2-22

TABLE 2-6
MEC Items Identified and Recovered
SWMU 4 MEC Remedial Investigation, Former NASD, Vieques

MEC Type Number of Items – Surface* Number of Items - Subsurface

20mm HE 93 1135

20mm cartridge 6 329
7.62 blank cartridges - 171
Photoflash cartridge, M123A1 7 26

Incendiary - 25
Fuze, bomb MK 230 - 19
5.56 blank cartridges - 16

Primer, 81mm tail boom - 15
Rocket warhead, MK2 - 6
20mm armor piercing - 6

30mm HE 1 5
Fuze, bomb MK 243 - 4

Booster Fuze - 4
Nose fuze - 4
Projectile, MK 48 - 3
Fuze, time M25 - 3

Hand illumination flare - 3
Rocket motor, 5” HVAR - 2

White phosphorus canister - 2
Ballastite (propellant) 6.5 (pounds) 2
20mm incendiary 2 2

Warhead piece, M2 mod 2 - 2
2.75” rocket motor - 2
CAD 4 1
Fuze, VT M517 - 1

Bomb, incendiary AN-M52 - 1
Photoflash cartridge, M112 - 1

3” HE 1 1
Igniter, M23 WP - 1
3” illumination 2 -

M904 nose fuze 2 -
3” projectile signal cartridge 1 -
5” SAP warhead 1 -

5” rocket warhead 1 -
MK300 booster fuze 1 -
Catapult motor 1 -

Total Items 123 1,792

*Surface items were not differentiated from subsurface items at the most interior grids (Phase I and
Phase II).
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Figure 2-1 
SWMU 4 Topography and Drainage Map 

Former NASD, West Vieques Island, Puerto Rico 
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Figure 2-2
National Wetland Inventory Map

Former NASD, West Vieques Island, Puerto Rico
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Figure 2-3
Location of SWMU 4 Ecological Survey Area

Former NASD, Vieques, Puerto Rico

SWMU 4
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FIGURE 2-4 
NOAA Benthic Habitat for Nearshore Waters of Vieques

Former NASD, West Vieques Island, Puerto Rico
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Figure 2-5
Photo-Identified Ground Scar Locations

Former NASD, West Vieques Island, Puerto Rico
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Figure 2-6
PA/SI Sample Locations

Former NASD, West Vieques Island, Puerto Rico
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Figure 2-7
Items Identified During MEC Avoidance Survey

Former NASD, West Vieques Island, Puerto Rico
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Figure 2-8
Soil Sample Locations Exceeding PRG and Background Levels

Former NASD, West Vieques Island, Puerto Rico
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Figure 2-9
Groundwater Flow Map

Former NASD, West Vieques Island, Puerto Rico
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Figure 2-10
Groundwater Sample Locations Exceeding PRG and Background Levels

Former NASD, West Vieques Island, Puerto Rico
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Figure 2-11
Geophysical Anomalies Identified at SWMU 4

Former NASD, West Vieques Island, Puerto Rico
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Figure 2-12
Total Number of Metallic Items Detected

from Subsurface Geophysical Survey
Former NASD, West Vieques Island, Puerto Rico
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Figure 2-13
Total Number of Metallic Items Removed

from Subsurface Geophysical Survey
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SECTION 3

Initial Evaluation and Conceptual Site Model

An understanding of the relationship between the site conditions, contaminants present at
the site, and potential receptors is essential to scoping the RI work tasks. Based on the
investigation work previously conducted at SWMU 4, a conceptual site model (CSM) has
been prepared. An illustration of the conceptual model is shown on Figure 3-1. If the RI
identifies contamination that poses a risk to human health and/or the environment,
remedial action objectives (RAOs) will be developed to assist in identifying appropriate
remedial action alternatives.

This section discusses the generic CSM, but this will be expanded upon during preparation
of the HHRA and ERA. Based on the results of the baseline HHRA and ERA, RAOs may be
developed, as necessary, to ensure protectiveness of human health and the environment.

3.1 Human Health and Ecological Protection Based Screening
Criteria
The HHRA and ERA for SWMU 4 will be conducted in accordance with the HHRA and
ERA protocols in the Draft Master QAPP, finalized in accordance with regulatory agency
comments and concurred upon Navy responses.

The screening of validated analytical results against screening criteria provides for
determination of the nature and extent for contamination as well as for preliminary
selection of contaminants of potential concern (COPCs) for use in risk assessments. The
screening process provides a systematic method to identify target analytes present at the site
that may require detailed evaluation. The screening criteria for this investigation (shown in
Appendix C), by media, are as follows:

Groundwater
 EPA Region 9 PRGs - Tap Water Values (EPA, 2004a)

 Puerto Rico’s Water Quality Standards Regulations (PREQB, 2002)

 EPA website for MCLs: www.epa.gov/safewater/mcl.html

Soil
 Region 9 Preliminary Remedial Goals – Residential Soil Values (EPA, 2004b)

 Region 9 Preliminary Remedial Goals – Industrial Soil Values (EPA, 2004b)

 Region 9 Soil Screening Level, Migration to Groundwater – Site-specific Dilution
Attenuation Factor (DAF) will be calculated per EPA guidance (EPA, 2002a)

Surface Water
 Region 9 Preliminary Remedial Goals – Residential Soil and Tap Water Values (EPA,

2004b).
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 Puerto Rico’s Water Quality Standards Regulations (PREQB, 2002),

 National Recommended Water Quality Criteria (EPA, 2002c and 2003).

Sources for ecological soil screening values will include, in general order of preference, the
following:

Soil
 Ecological soil screening values will be the lower of the plant and soil invertebrate

ecological soil screening levels (eco-SSLs) from EPA (2005).

 If eco-SSLs are not available, soil screening values from the Oak Ridge National
Laboratory will be used. The most conservative screening value for soil invertebrates
and microbial processes (Efroymson et al., 1997a) and terrestrial plants (Efroymson et al.,
1997b) will be used.

 If soil screening values are not available from the above primary sources, other literature
sources will be consulted, including Dutch Soil Quality Standards (MHSPE, 2001) and
U.S. Fish and Wildlife Service soil screening values presented by Beyer (1990).

Sediment
 Sources for ecological sediment screening values will include the following sources,

depending on whether the sediments occur in marine of freshwater environments:

Marine Sediment
 Sediment results will be compared to marine-based screening values primarily selected

from one of two reference sources: Incidence of adverse biological effects within ranges of
chemical concentrations in marine and estuarine sediments (Long et al., 1995) and NOAA
screening quick reference tables (Buchman, 1999).

Freshwater Sediment
 The primary source for freshwater-based screening values will be NOAA screening quick

reference tables (Buchman, 1999).

 If NOAA screening values are not available, other sources of freshwater sediment
criteria will be considered including Ecotox Thresholds (EPA, 1996), Freshwater
Sediment Consensus Values (MacDonald et al., 2000), and Toxicological Benchmarks for
Screening Contaminants of Potential Concern for Effects on Sediment-associated Biota:
1997 revision (Jones et al., 1997).

Surface Water
 Surface water results will be compared to the lower of either the EPA National

Recommended Water Quality Criteria (EPA 2002b) or the PREQB Water Quality
Standards (PREQB, 2003). The salinity of the water body will determine if freshwater or
marine criteria will be applied.
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3.2 Conceptual Site Model
A CSM for SWMU 4 (Figure 3-1) was developed to convey a summary of the sources of
contamination, mechanisms of contaminant release, pathways of contaminant release and
transport, and ways in which humans and ecological receptors can be exposed to risk.

As described above, SWMU 4 is an inactive OB/OD unit formerly utilized for the disposal
of excess and retrograde ammunition, fuels, and energetics. Materials destroyed at the site
included 20mm projectiles, small arms items, flares, and cartridge-activated devices. The site
may have been used as early as the 1940s, and is known to have been operated from 1969 to
approximately 1979. SWMU 4 has been inactive since the early 1980s.

The site is located near the ocean on the western end of Vieques. Based on visual
observation, the soils were categorized as marshy and high in organic content (similar to
sediments) with a mixture of fine-to-coarse grained silty-sands. The groundwater at the site
flows northwest and northeast from the central area of SWMU 4, and the groundwater
occurs at depths ranging from 7 to 28 feet bls.

The MEC RI has shown that the MEC items from the OB/OD site are distributed primarily
within a 100-acre area with the highest density of items occurring in the vicinity of 16
separate OB/OD pits. Extensive studies at other OB/OD sites and the types of contaminants
associated with the MEC items found onsite show that the following explosives may be the
constituents of concern: RDX, HMX, TNT, 2A- DNT, 4A-DNT, 2,4-DNT, nitroglycerin, and
perchlorate. This is supported by previous investigations at the site, which have detected
elevated levels (with respect to screening criteria) of explosives but few if any other
constituents. The results, however, have shown that the extent of contamination is limited to
the immediate vicinity of the OB/OD pits. Contamination was not suspected from
evaluation of the constituents in the groundwater.

Potential migration of explosives from the subsurface to groundwater is possible; however,
previous groundwater sampling did not detect elevated levels of multiple explosives.
Portions of the site are relatively flat, so surface runoff in those areas is not expected to be a
significant migration pathway; however, runoff from the higher areas may transport
constituents with rain into the drainage ditches or into the groundwater.

Potential migration of soluble portions of the organic chemicals such as explosives from the
surface to subsurface soil to groundwater is possible; however, previous subsurface soil and
groundwater sampling did not detect wide-spread elevated levels of organic chemicals
attributed to historical site activities, including explosives. Because the site is relatively flat,
with steep slopes to the south of the former burn pits, surface runoff from burn pits to the
stream bed of the ephemeral stream in this area is a potential migration pathway.
Additionally, though no OB/OD operations were believed to occur toward the northern
portion of the site, an ephemeral stream drains this area to Laguna Boca Quebrada and
munitions-related items may be present due to ejection from the pits during OB/OD
activities. Thus runoff from the site is expected to flow toward the ocean, via the ephemeral
stream south of the OB/OD pit area, and toward Laguna Boca Quebrada, via the ephemeral
stream in the east/northeast portion of the site. These migration pathways will be evaluated
during the RI.
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Thus, the media of interest for the site comprise soils (surface and subsurface), groundwater,
surface water and sediment (if present) of the overland ephemeral streams, and surface
water and sediment of Laguna Boca Quebrada. Therefore, all of these media are included
for sampling, as presented in Section 4.

Site soils and groundwater have been sampled previously as part of the PA/SI. All samples
were previously analyzed for a full list of parameters including metals, VOCs, SVOCs,
pesticides, PCBs, and explosives. These data indicated the presence of explosives and a few
metals at elevated concentrations in a small number of soil samples. No other constituents
were detected above screening criteria in any site media.

Based on the available site information, a conceptual model of the potential migration
pathways, exposure pathways, potential human receptors, and ecological receptors was
prepared for the site. This conceptual model is presented as Figure 3-2.

The available site source pathways, potential migration pathways, exposure points, and
identified receptors were considered during sampling and analysis plan development for
SWMU 4. The proposed sampling and analysis plan is presented in Section 4. The CSM,
modified as applicable based on the RI data, will be included in the RI report.

3.2.1 Current and Future Site Use

3.2.1.1 Surrounding Land Use
The Former NASD of western Vieques is bounded by water on three sides: Vieques Sound
to the north, Vieques Passage to the west, and the Caribbean Sea to the south. The east land-
based border is controlled by the Puerto Rico Department of Natural Resources, the Puerto
Rico Port Authority, and private landowners. The Vieques Municipal Airport property lies
adjacent to the northeast portion of the Former NASD where the abutting property provides
the runway approach clear zone. South of the airport is undeveloped land managed by the
Puerto Rico Department of Natural Resources. Further south lays the area known as the
“South La Hueca” parcel, an area inhabited by individual landowners with private homes,
small pastures, and farms.

3.2.1.2 Existing Site Land Use
Little activity has occurred within the property boundaries of the former NASD since land
transfer proceedings in 2001. Access to the SWMU 4 area is currently restricted by fences
due to the presence of MEC/UXO. Access roads are gated and locked with signage
indicating the potential danger associated with the area. A chain link fence encompasses a
large portion of the 400-acre buffer zone, including the shoreline to the south of the site.
Vehicle access to the SWMU 4 area is limited to the main access road, which is gated, that
originates at the paved road leading to Mt. Pirata.

Since access has been restricted, the site has been managed as a wildlife refuge by the DOI’s
Fish and Wildlife Service (USFWS), Caribbean Division. Although access is restricted, there
is evidence of trespassing, primarily in the form of crabbing equipment. Trespassers have
also been seen on site with wild horses.

Currently the site is inactive and is located within fenced area of the former NASD, thus has
no human receptor exposures other than potential trespassers.
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3.2.1.3 Anticipated Site Land Use
The USFWS is in process of preparing a Comprehensive Conservation Plan/Environmental
Impact Statement (CCP/EIS) for Vieques National Wildlife Refuge that will provide long
term guidance for the management and public use of these lands. It is anticipated that
future land use scenarios for western Vieques including the SWMU 4 area will be addressed
in that document. A preliminary land use plan for the SWMU 4 has been developed by
USFWS that includes an observation tower(s) and associated trails for nature observation
and other recreational activities, including usage of beaches along the southern boundaries
of the site.

For conservative evaluation, the future land use scenarios include exposure to human
receptor groups such as maintenance workers, construction workers, industrial workers,
recreational visitors, and residential receptors. The exposure routes are assumed to include
site soil and groundwater exposures through incidental ingestion, dermal contact and
inhalation. The ecological receptors are assumed to include plants and animals within the
SWMU 4 area. Additionally, surface runoff to the ephemeral stream and the lagoon will be
considered, as appropriate, in the human health and ecological risk assessments.

The potential migration pathways, exposure points, and potential receptors were considered
during development of the sampling and analysis protocol for SWMU 4 included in this
Work Plan. The proposed sampling and analysis protocol is presented in Section 4. The
preliminary CSM will be revised, as applicable, upon collection of data during the RI and
included in the RI Report.
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SECTION 4

RI Technical Approach and Investigation
Procedures

This section details the proposed sampling rationale, technical approach, and investigation
methodologies developed to perform the RI at SWMU 4. Details regarding field sampling
procedures and health and safety requirements are addressed in the island-wide Draft
Master QAPP (CH2M HILL, May 2006). Table 4-1 summarizes site sampling conducted
thus far, as discussed in Sections 2 and 3. 4.1Data Quality Objectives

Previously collected data from the PA/SI and any new data collected as part of this RI
sampling effort will be used for site characterization, risk assessment, and remedial action
alternative evaluations. These data quality objectives (DQOs) require a high level of quality
assurance/quality control (QA/QC) appropriate for making these evaluations. Appropriate
QA/QC samples were collected during previous investigations at this site, and the samples
were analyzed at a fixed base laboratory that fulfilled the requirements of the U.S. Navy’s
QA/QC Program Manual and, as this site falls under CERCLA, the EPA’s Contract
Laboratory Program (CLP) and SW846 methods. Therefore, previously collected data will be
used as part of the decision making process. Samples proposed as part of this RI will be
collected and analyzed in a similar manner so the data meet the DQOs appropriate for
making the evaluations outlined at the beginning of this paragraph.

4.2 Archaeological Survey, Vegetation Clearance, with MEC
Avoidance Support
An archaeological survey will be accomplished in all areas where vegetation clearance will
be done. Vegetation clearance will be done in areas where a drill rig and sampling vehicles
will need access to the boring/sampling locations. MEC avoidance crews will assist with
avoidance activities during the archaeological survey, vegetation clearance, and all soil and
monitoring well installation activities.

4.3 Field Investigation
This section describes the field activities to be conducted for the RI at SWMU 4. The RI
component of the program consists of the installation and sampling of additional
monitoring wells to determine the extent of groundwater contamination and the collection
and analysis of surface and subsurface soils, sediments, and surface waters to further define
the extent of contamination in these media at SWMU 4. These tasks are described in the
following subsections.

The site (which is approximately 100 acres in size) has been investigated and sampled
during the PA/SI (CH2M HILL, 2000). The geophysical survey conducted during the MEC
RI (CH2M HILL, 2004) identified approximately 1,300 buried MEC items within this site.
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The MEC avoidance survey found 61 MEC items (see Table 4-1). Additional MEC
avoidance work will be performed during installation of new wells and soil borings at the
site.

Eight monitoring wells (MW-01 thru MW-08) were installed during the PA/SI at this site.
One monitoring well (MW-04) has been destroyed by a storm event, but will be replace
during the RI. Also, 16 surface soil samples and 16 subsurface soil samples were collected
during the PA/SI.

4.3.1 Investigation and Removal of Metallic Anomalies
4.3.1.1 Surface Removal of Munitions
Prior to conducting the environmental sampling, a UXO support subcontractor will
carefully inspect each of the proposed sampling locations with the aid of an appropriate
geophysical instrument (e.g., Schonstedt GA-52CX magnetometer) for evidence of MEC on
the ground surface. If MEC items are discovered on the surface, subsurface activities will
not be allowed until an area as designated by UXO-qualified personnel can effectively be
swept of all surface MEC. In order to minimize clearance costs, sample locations may be
moved in the field if an area can already be determined to be clean or require minimum
removals. This will be done only if it can be determined that the alternate location will still
properly achieve the objectives of the initial proposed soil boring location. If a clean area
cannot be determined, then the contractor will remove MEC and debris consisting of metal
fragments and inert munitions casings lying on the surface that could interfere with the
proposed sampling activity. If the MEC items and debris are safe to move they will be
relocated to a designated location for treatment and disposal. However, should the MEC
items exhibit a high explosive hazard, the UXO support subcontractor will treat these items
using blow-in-place (BIP) methods by destroying the item with an explosive charge that will
be detonated.

The UXO Technicians will provide a detailed description of the types of MEC encountered,
including any identified explosive hazards, and will establish their locations in the field
with global positioning system (GPS) technology.

Non-UXO-qualified personnel will be instructed to avoid working in designated hazard
areas, and exclusion zones will be maintained and enforced by qualified UXO personnel.

4.3.1.2 Subsurface Removal of Munitions
If the MEC items are safe to move, they will be relocated to a designated onsite location for
treatment. However, should the MEC items exhibit an explosive hazard, the UXO support
subcontractor will treat these items using BIP methods by destroying the item with an
explosive charge that will be detonated. The UXO Technicians will also provide a detailed
description of the types of munitions encountered, including any identified explosive
hazards, and establish their locations in the field with GPS technology.

4.3.1.3 Treatment and Disposal of Munitions
Each MEC item removed during surface clearance and subsurface removal activities will be
inspected by UXO personnel in accordance with Technical Order (TO) 11A-1-60, “Inspection
of Reusable Munitions Containers and Scrap Material Generated from Items Exposed to, or
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Containing Explosives.” Based on the inspection, items determined to be inert will be
certified, collected, stockpiled, and transported offsite for further disposition at a metals
recycling facility.

Any MEC items suspected to still contain explosives, or items that are fuzed, will either be
BIP or treated at a designated detonation pit to be constructed in the vicinity of the OB/OD
site. Treatment of the MEC items within the detonation pit will be conducted by
countercharging the items with an explosive donor charge and detonating the charge. Prior
to detonation, the MEC items will be covered with native soil to control the kick-out of
explosives and fragments. The MEC detonations will be performed under the direction and
supervision of an on-site Senior UXO Supervisor (SUXOS). During these operations, an
onsite UXO Site Safety Officer (UXOSO) will closely monitor these operations, strictly
enforce safety and adherence to procedures, and ensure that the exclusion area is
appropriately evacuated of non-essential personnel.

Based on the geophysical and MEC removal activities that were conducted as part of the
PA/SI, it is unlikely that any BIPs will be required during the aforementioned removal
activities. However, if BIPs are required, additional soil sampling will be conducted, as
described in Section 4.3.4.

4.3.2 Monitoring Well Installation
Ten new monitoring wells (MW-04, MW-09 thru MW-17) will be added to the network of
seven existing monitoring wells that currently exist at the site. Monitoring well MW-04 was
previously installed near an ephemeral stream during the PA/SI but was destroyed during
a storm event. This monitoring well will be replaced in a location close to the original
location, a safe distance from the ephemeral stream. All sample locations and well
elevations (including the existing wells) will be surveyed in accordance with the Civil
Surveying standard operating procedure (SOP) included in the Draft Master QAPP. The
monitoring wells will be installed using the hollow stem auger method to bedrock if
encountered, followed by air rotary/hammer to the desired depth of the well. In addition,
continuous split-spoon sampling to refusal/bedrock will be conducted to document
stratigraphy. MEC avoidance will be conducted during set-up and actual drilling
operations. Groundwater flow direction ranges from northwest to northeast, and flow
gradients are relatively flat. The new monitoring wells will be installed as follows:

 One monitoring well (MW04) will be installed as close to the location of the former MW-
04, a safe distance from the ephemeral stream.

 Two monitoring wells (MW09 and MW10) will be installed just north–northwest of
OB/OD Pits 1, 2, 3, 9, 10, and 13 to assess the groundwater quality impacts immediately
downgradient to these pits.

 One monitoring well (MW11) will be installed in the center of surrounding OB/OD Pits
1 thru 13.

 One monitoring well (MW12) will be installed between PI 2 and 3.
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 Three monitoring wells (MW13, MW14, and MW15) will be installed just north-
northwest of OB/OD Pits 14, 15 and 16 to assess the groundwater quality immediately
downgradient of these pits.

 Two monitoring wells (NDW04MW16 and NDW04MW17) will be installed
approximately 2,000 ft to the southeast of the pits, along the SWMU 4 fence line to assess
site background conditions.

The depths of the wells will be based on water level measurements collected during drilling,
and are anticipated to range from 7 to 30 ft bls. The existing wells at the Former NASD were
constructed with 2 ft of screen above the water table. To be consistent, this design will also
be used for all new wells for this RI. Well depths are estimated to average 30 ft. New wells
will be constructed using 10 ft of 0.01-inch slot polyvinyl chloride (PVC) well screen coupled
with 5 to 30 ft of 2-inch-diameter Schedule 40 PVC casing using flush joint threads. The
proposed locations for these monitoring wells are illustrated in Figure 4-1.

4.3.3 Groundwater Sampling and Analysis
The ten newly installed monitoring wells and seven existing wells will be sampled for
VOCs, SVOCs, pesticides, PCBs, total and dissolved metals, and explosives (including
perchlorate), ion chromatography (IC) anions, and alkalinity.

Groundwater sampling will be conducted in accordance with the techniques described in
the Draft Master QAPP. A round of water level measurements will first be collected from all
of the wells. Afterward, the wells will be purged and sampled in accordance with EPA’s
“Low-Flow” guidance document, to the extent possible (assuming well capacity is
sufficient). The Low-Flow guidance document is found in the Draft Master QAPP as an SOP
(CH2M HILL, May 2006). Table 4-2 presents the number of groundwater samples to be
collected as part of this investigation, including QA/QC samples. Worksheet 19 of the Site-
Specific QAPP included in Appendix A presents details regarding the required containers,
preservatives, and holding times for groundwater samples. At least two rounds of water
levels will be collected, one at the approximate high tide and one at the approximate low
tide. Figure 4-1 presents the proposed well locations.

Parameters to be measured and logged in the field include temperature, pH, dissolved
oxygen (DO), redox potential, conductivity, salinity, and turbidity.

4.3.3.1 Hydraulic Conductivity Testing
In-situ hydraulic conductivity tests will be performed on eight monitoring wells aerially
distributed across SWMU 4 using the slug test method to obtain estimates of the aquifer
hydraulic conductivity, groundwater flow velocity, and potential well yield at the site. The
procedures to be followed are stated in SOP H-3 Aquifer Slug Testing in Attachment 1 of the
Draft Master QAPP (CH2M HILL, May 2006).

4.3.4 Soil Sampling and Analysis
Additional surface soil and subsurface soil samples will be collected to define the horizontal
extent of soil contamination previously identified in the in the source area. Figure 4-2
presents the soil sampling locations proposed for SWMU 4. The following sampling
rationale is presented.
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 Sixteen soil borings with surface and subsurface samples (SS/SB-17 through SS/SB-20,
SS/SB-22, SS/SB-29, SS/SB-31, SS/SB-33, and SS/SB-35 thru SB-42) will be completed
through the center of the OB/OD pits.

 Five soil borings (SS/SB-21, SS/SB-28, SS/SB-30, SS/SB-32, and SS/SB-34) in areas of
high densities of buried metallic anomalies.

 Four soil borings (SS/SB-23 thru SS/SB-26) to assess if contaminants are transported via
overland flow to the mangroves to the northwest. The locations of the borings are
intended to coincide with locations where overland runoff from the site likely enters the
wetland area. Therefore, the exact locations and exact numbers of samples will be
selected in the field. Field personnel will look for overland runoff features, such as
ephemeral streams, small rivulets, topographically low and sloped areas, and deltas in
the lagoon, to select the actual soil boring locations.

 Four soil borings (SS/SB-27, SS/SB-46 thru SS/SB-48) located at formerly identified
ground scars and stained areas. These four soil borings will be completed in PI-01, PI-02,
PI-03 and PI-04 to assess if there is contamination in these photo identified areas. Each
SS/SB location will be collected in the approximate center of each ground scar/probable
pit. One soil boring (SS/SB-49) in grid number B-22, where BIPs have occurred in the
past.

 Two soil borings (SS/SB-54 and SS/SB-55) completed south of the ephemeral stream,
southeast of the OB/OD pits 4 thru 13 because the geophysical survey identified
anomalies south of the ephemeral stream.

 Two surface soil samples (SS-43 and SS-44) will be completed in the ephemeral stream to
the south-southwest of OB/OD Pit #12. One sample will be collected near the mouth of
the ephemeral stream (depositional area inundated with water), and one sample will be
collected upstream of this location in a depositional area not perpetually inundated with
water.

 Two surface soil samples (SS-50 and 51) in the northern-most ephemeral stream which
runs to the Laguna Boca Quebrada to assess if there is contamination in the stream
resulting from surface water runoff. Samples may be surface water and sediment
samples depending on site conditions.

 One surface soil sample (SS-45) in the southeastern portion of the site within the
ephemeral stream will be used as a background location. This sample will be collected
upstream of where runoff from the site (OB/OD pits, the most likely source areas) likely
enters the ephemeral stream and outside the 3000-foot explosive safety arc.

 The location of the soil borings are shown on Figures 4-2 and 4-3. The proposed
locations of the samples in the ephemeral streams on the figures are approximate and
the actual placement of the sample locations (upstream for background, adjacent to
runoff from site, and mouth of stream near outlet to the sea or lagoon) will be chosen
during an agency site visit based on field observations such as surface water runoff
channels, depositional environments, and wetland vegetation. If the sample location is
dry during collection, the depth of the surface soil sample will be 0 – 2 ft. If the sample
location is wet during collection, the depth of the sediment sample will be 0 – 6 inches.
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The locations of the borings are intended to coincide with locations where overland
runoff from the site likely enters the wetland area. Therefore, the exact locations and
exact numbers of samples will be selected in the field. Field personnel will look for
overland runoff features, such as ephemeral streams, small rivulets, topographically low
and sloped areas, and deltas in the lagoon, to select the actual soil boring locations.

Surface soil samples will be collected at a 0-to 12-inch depth for surface soil sample
collection at locations away from the lagoon and ephemeral stream, and a 0-to-24-inch
depth for surface soil sample collection at the locations immediately adjacent to the lagoon
and within the ephemeral stream (if the stream is dry at the time of sampling).

 Subsurface soil samples will be collected at a 2-ft interval within the subsurface interval
(either 1 or 2 to 6 ft zone), based on where visual and/or photo-ionization detector (PID)
screening suggests the presence of contamination. In the absence of visual or screening
evidence of potential contamination, the subsurface soil sample will be collected from
the 4 to 6-ft interval (or just above the water table or bedrock, if encountered before this
depth). If the bottom of the pits are identified below 6 feet, an additional sample will be
collected from the interval that coincides with the bottom of each pit. If bedrock is
found deeper than 6 feet, and if soil contamination is suspected below 6 feet (and/or
bottom of pits), based on visual and/or PID screening, an additional subsurface soil
sample will be collected from the interval where the highest level of contamination is
suspected. The PID readings will be taken directly from the split spoons or direct-push
liners upon opening them.

The purpose of an RI is to determine the nature and extent of contamination and whether
contaminants in site media pose a potential risk. Therefore, by targeting sample collection in
areas of the potentially highest concentrations of site-related constituents (i.e., the OB/OD
pit area), a more conservative assessment of potential risks can be made. The surface and
subsurface soil data collected during the PA/SI do not suggest the historical OB/OD
activities have had a significant influence on soil constituent concentrations. The majority of
RI soil samples are proposed within the OB/OD area to confirm the PA/SI information and
to provide sufficient information for conservatively assessing potential risks. However, in
an effort to potentially avoid remobilization to fill data gaps if potential risks are identified,
two soil boring locations (SS/SB-54 and 55) have been added south of the ephemeral stream,
at the approximate locations shown in Figure 4-2, due to identification of geophysical
anomalies in that area.

The proposed sample depths are consistent with the depths of previously collected samples.
Sampling techniques that may be employed for surface soil sampling are described in the
Draft Master QAPP (CH2M HILL, May 2006).

Table 4-3 provides a list of soil sample parameters and methods and includes the number of
soil samples to be collected as part of this investigation, including QA/QC samples.
Worksheet 19 of the Site-Specific QAPP included in Appendix A presents the details
regarding the required containers, preservatives, and holding times for soil samples.

4.3.5 Surface Water Sampling and Analysis
An estimated five surface water samples (SW01, SW02, SW03, SW04, and SW05) will be
collected for the RI from Lagoona Boca Quebrada to the northwest of the OB/OD pits.
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These five surface water samples will be analyzed for total and dissolved metals, the major
anions, explosives, perchlorate, SVOCs, VOCs, pesticides, and PCBs. Measurement of the
major anions and alkalinity data will be used to estimate hardness. Hardness will then be
used to estimate and select the ecological screening values for surface water.

Figure 4-3 illustrates the proposed locations of the surface water samples; however, actual
numbers and locations of lagoon surface water samples will be selected during the agency
site visit. Surface water sampling will be conducted in accordance with the techniques
described in the Draft Master QAPP (CH2M HILL, May 2006). Figure 4-4 shows
background surface water/sediment sample locations at SWMU 6, which may be used for
background data for SWMU 4. The background surface water and sediment samples were
collected during the SWMU 6 RI in September 2003.

Surface water samples will be collected at mid-depth. Surface water samples will be
collected into a pre-cleaned 2-liter glass jar provided by the laboratory or with a kemmemer,
depending on the water depth. A 1-liter portion of the sample will be transferred to the total
metals container, and a 1-liter portion will be field-filtered and preserved for dissolved
metals. A second aliquot will be collected for the major anions analyses, and will be split
into dissolved and total fractions as described above for metals.

Table 4-4 presents the number of surface water samples to be collected as part of this
investigation, including QA/QC samples. Worksheet 19 of the Site-Specific QAPP included
in Appendix A presents details regarding the required containers, preservatives, and
holding times for surface water samples.

Parameters to be measured and logged in the field comprise temperature, pH, DO, redox
potential, conductivity, salinity, and turbidity.

The soil sample number and locations adjacent to the lagoon will be selected in the field,
based on visual observations of potential preferable runoff pathways. A similar logic will
be used to select the surface water/sediment sampling locations in the lagoon. Preference
will be given to where ephemeral streams, if identified, discharge to the lagoon.

It is also noted that the number and locations of surface water and sediment samples shown
in the work plan figures are approximate. The actual number and locations will be
determined based on professional judgment during the agency site visit coinciding with the
initial site mobilization. The target locations will include not only obvious surface water
drainage pathways and depositional areas (i.e., to address overland flow), but may include
locations where direct “kick out” from OB/OD operations may have landed (e.g., lagoon
areas).

4.3.6 Sediment Sampling and Analysis
An estimated 20 sediment samples from 10 sediment sample locations (SD01, SD02, SD03,
SD04, SD05, SD06, SD07, SD08, SD09, and SD10) will be collected from Laguna Boca
Quebrada (shown in Figure 4-3). Sediment samples SD01 through SD05 will be co-located
with surface water samples SW01 through SW05. At each sediment sampling locations, a 0-
6” sediment sample will be collected in the loosely consolidated sediment (referred to in the
field as “fluff”) at all locations (where it exists). Within each target area, the samplers will
move around until they find whether a firmly consolidated sediment layer exists within 18
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inches of the top of the “fluff.” Should this condition be found in the target area, then a
sample will be collected from the top 6 inches of the firmly consolidated sediment.
Otherwise, only a “fluff” sample will be collected in that target area.

In addition to the above, the other ephemeral streams, if found upon mobilization (based on
locations shown in Figure 2-2), will be walked to identify potential areas where runoff from
the site (OB/OD pits, the most likely source areas) likely enters each ephemeral stream. If
the ephemeral streams contain water, one sample will be collected upstream of where runoff
from the site likely enters the ephemeral stream, one sample will be collected near the
mouth of the ephemeral stream (depositional area), and one sample will be collected where
runoff from the site likely enters the ephemeral stream.

Sediment sampling will be conducted in accordance with the techniques described in the
Draft Master QAPP (CH2M HILL, May 2006).

Table 4-5 provides a list of sediment sample parameters and methods, and includes the
number of soil samples to be collected as part of this investigation, including QA/QC
samples. Worksheet 19 of the Site-Specific QAPP included in Appendix A presents the
details regarding the required containers, preservatives, and holding times for groundwater
and soil samples are presented in the Draft Master QAPP (CH2M HILL, May 2006).

Figures 4-5 and 4-6 display the sampling locations for all media on the most recent aerial
photograph. Figure 4-5 does not include the sample labels to give a better view of the site.

4.4 Sampling Equipment Decontamination
All non-disposable sampling equipment will be decontaminated immediately after each use.
The applicable SOPs for the decontamination of personnel and equipment are presented in
Attachment 1 of the Draft Master QAPP (CH2M HILL, May 2006). Tubing utilized in the
low-flow sampling technique for sampling of groundwater will not be taken through the
decontamination process since the tubing is pre-cleaned, and then disposed of after a single
use.

4.5 Sample Analysis and Validation
This task involves efforts related to the sample management and data validation.
CH2M HILL will be responsible for tracking sample analysis and obtaining results from the
laboratory. The analytical data generated during the field program will be validated by an
independent data validation subcontractor according to the EPA’s Contract Laboratory
Program National Functional Guidelines for Organic Data Review (EPA, 2005b) and Contract
Laboratory Program National Functional Guidelines for Inorganic Data Review (EPA, 2002)
utilizing EPA Region 2 worksheets. Additionally, secondary 2-letter sub-qualifiers will be
placed in a comment field so that the data user can ascertain why any result was flagged.
These sub-qualifiers are presented in Appendix D. The data validation subcontractor will
receive a scope of work at the time a Request For Proposals (RFP) is released for competitive
bidding.
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4.5.1 Sample analysis
All analyses of soil, sediment, surface water, and groundwater will be conducted at a
contracted laboratory that fulfills all requirements of the U.S. Navy’s QA/QC Program
Manual. Methodologies include CLP methods, SW 846 methods, and various other
methods listed in Tables 4-2 through 4-5 below. The contracted laboratory will have
provided their MDLs to CH2M HILL in its bid response so that a comparison will be made
between screening criteria and the best available technology from the laboratory. The
laboratory must follow the scope of work (SOW) prepared by the project team. A signed
certificate of analysis will be provided with each laboratory data package, along with a
certificate of compliance certifying that all work was performed in accordance with the CLP
SOW. All analyses will be performed following the Navy guidance. Analyses will include
the proper ratio of field QC samples recommended by Navy guidance for the DQOs.

This task includes checking the data from the laboratory and converting it into an electronic
format that can be readily incorporated into the geographical information system (GIS) data
management system for the Former NASD. The laboratory subcontractor will receive an
SOW when an RFP is released for competitive bidding.

4.5.2 Field Quality Control Procedures
Field QC samples include duplicates, blanks, matrix spikes and matrix spike duplicates.
Field duplicates measure the precision of the field sampling crew and provide an indication
of the homogeneity of the sample matrix. The various blanks collected in the field are
collected to ascertain possible sources of sample contamination. The QAPP provides details
regarding the number and frequency of field QC samples to be collected during the
investigation.

4.5.2.1 Blanks
Blanks provide a measure of cross-contamination sources, decontamination efficiency, and
other potential errors that can be introduced from sources other than the sample.

American Society for Testing and Materials (ASTM) Type II water will be used for blanks.
Four types of blanks can be generated during sampling activities: trip blanks, field blanks,
equipment blanks, and temperature blanks.

Trip blanks are utilized to monitor VOC contamination. Every cooler that has VOC water
samples will have a VOC trip blank.

One field blank will be collected per week of sampling. However, if sampling events extend
beyond 1 week (5 working days) or for windy and dusty field conditions, the number of
field blanks may be increased. Field blanks are used to determine the ambient conditions in
the field.

One equipment blank should be collected per day, per matrix. Equipment blanks provide an
indication of the efficiency of the decontamination procedure and indicate what possible
contaminants may be artifacts from the decontamination process and not attributed to site
activities.
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EPA has recently requested that a temperature blank be included in each cooler containing
samples for CLP analyses so that the laboratory can record the temperature without
disturbing the samples. The temperature blank will be labeled, but will not be given a
sample number nor will it be listed as a sample on the chain-of-custody (COC) form. The
temperature reading will be recorded on the COC form or on a sample receipt checklist.

4.5.2.2 Duplicates
Field duplicate samples will be collected at a frequency of one field duplicate per 10 field
samples, per matrix. The locations from which the duplicates are taken will be selected
randomly. Each duplicate sample split evenly into two sample containers, and submitted for
analysis as two independent samples. Soil samples will be homogenized before they are
split between the two containers. Soil and sediment VOC samples will not be homogenized
prior to splitting. This QC sample measures sampling precision and matrix homogeneity or
heterogeneity.

4.5.2.3 Matrix Spike/Matrix Spike Duplicate (MS/MSD)
MS/MSD samples will be collected at a frequency of one MS/MSD set for every 20 field
samples collected per matrix. The MS/MSD measures accuracy and precision as they relate
to a matrix. The percent recoveries of the MS and MSD (that is, the amount recovered of the
amount spiked) provides the matrix accuracy statistic. The comparison of the MS/MSD
recoveries (CLP) or concentrations (SW846) measures matrix precision in percent relative
standard deviation units.

4.5.3 Sample Designation
Sampling locations and samples collected during the investigation will be assigned unique
designations to allow the sampling information and analytical data to be entered into the
existing GIS Data Management system. The existing designation scheme for the Former
NASD will be followed by field personnel. The following sections describe the sample
designation specifications.

4.5.3.1 Specifications for Field Location Data
Field station data is information assigned to a physical location in the field at which some
type of sample is collected. For example, a soil boring that has been installed will require a
name that will uniquely identify it with respect to other soil boring locations, or other types
of sampling locations. The station name provides for a key in the database to which any
samples collected from that location can be linked to form a relational database.

A listing of the location identification numbers will be maintained by the field team leader,
who will be responsible for enforcing the use of the standardized numbering system during
all field activities. Each station will be designated by an alphanumeric code that will identify
the station location by facility, site type, site number, station type, and sequential station
number. Table 4-6 documents the scheme that will be used to identify field station data.

4.5.3.2 Specifications for Analytical Data
Analytical data will be generated through sampling of various media at the SWMU 4. Each
analytical sample collected will be assigned a unique sample identifier. The scheme used as
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a guide for labeling analytical samples in the field is documented below. The format that
will be used for electronic deliverables from the analytical laboratory and the data validator
is documented below.

4.5.3.3 Sample Identification Scheme
A standardized numbering system will be used to identify all samples collected during
water, soil, and sediment sampling activities. The numbering system will provide a tracking
procedure to ensure accurate data retrieval of all samples collected. A listing of the sample
identification numbers will be maintained by the field team leader, who will be responsible
for enforcing the use of the standardized numbering system during all sampling activities.
Sample identification for all samples collected during the investigations will use the
following format.

Each sample will be designated by an alphanumeric code that will identify the facility, site,
matrix sampled, and contain a sequential sample number. The QA/QC samples will have a
unique sample designation. Table 4-7 documents the general guide for sample
identification. If one qualifier is pertinent to the sample ID but another is not, only the
applicable qualifiers will be used. A non-utilized character space does not have to be
maintained.

4.5.4 Electronic Deliverable File Format
An offsite laboratory will analyze the samples collected for the RI and will tabulate the
results in an electronic format specified by CH2M HILL. The data validator will add data
validation qualifiers to the hard copy Form Is. CH2M HILL will receive an electronic file
from the laboratory that will facilitate downloading into a database. CH2M HILL will enter
the validation flags into the database and run QA to ensure viability and completeness of
the database along with a concurrence check between the hardcopy Form I’s and the
electronic data deliverables (EDDs). Appendix D presents the EDD format required by
CH2M HILL.

4.6 Data Validation
Analytical results will be validated by CH2M HILL subcontractors approved by the Navy.
Data validators will use EPA’s Region 2 worksheets utilizing the EPA guidance document
Contract Laboratory Program National Functional Guidelines for Organic Data Review (EPA,
2005b) Contract Laboratory Program National Functional Guidelines for Inorganic Data Review
(EPA, 2002). Areas of review include (when applicable to the method) holding time
compliance, calibration verification, blank results, matrix spike precision and accuracy,
method accuracy as demonstrated by laboratory confirmation samples (LCSs), field
duplicate results, surrogate recoveries, internal standard performance, and interference
checks. A Region 2 data review worksheet will be completed for each method of each data
package and any non-conformance will be documented. This data review and validation
process is independent of the laboratory’s checks and focuses on the usability of the data to
support the project data interpretation and decision-making processes.
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Data that are not within acceptance limits will be appended with a qualifying flag, which
consists of a single or double-letter abbreviation that reflects a problem with the data.
Primary and secondary (descriptive) flags are presented and defined in Appendix D.

4.7 Data Quality Evaluation
Analytical data will be collected during this investigation in the form of laboratory
analytical results. The EDD will be checked against the hard copy results to ensure
agreement and comparability. The database will then be populated with the data validation
subcontractor’s primary and secondary qualifiers. Post-validation queries will then be
applied to the populated database to ensure that the populated database is logical and has
no apparent anomalies. Once this is accomplished, the data quality evaluation (DQE)
queries are generated and reviewed by the project chemist for discrepancies that logic may
not discover. At this point, the database is deemed complete, and is ready to generate
project reports and the final DQE queries for the data quality evaluation technical report.

The purpose of the DQE process is to assess the effect of the overall analytical process on the
usability of the data. The two major categories of data evaluation are laboratory
performance and matrix interferences. Evaluation of laboratory performance is a check for
compliance with the method requirements; either the laboratory did, or did not, analyze the
samples within the limits of the analytical method. Evaluation of matrix interferences is
more subtle and involves the analysis of several areas of results including surrogate spike
recoveries, matrix spike recoveries, and duplicate sample results.

The DQE deliverable is a DQE Technical Memorandum (TM) that can be used by the project
team to readily understand project-specific data usability. Topics to be addressed in the
DQE TM include the following:

 Potential blank contamination—the effect on the usability of data for targets detected in
samples which may have been detected in field or laboratory blanks.

 Laboratory accuracy and precision—evaluation of the recovery(ies) for blank spike/blank
spike duplicate (or laboratory confirmation sample/laboratory confirmation sample
duplicate [LCS/LCSD]) samples for method precision and accuracy

 Tuning and calibration—evaluation of all calibration requirements and criteria to evaluate
percent completeness and usability per analytical fraction and analyte

 Potential matrix interferences—evaluation of the matrix accuracy and precision for
surrogates, internal standards, MS/MSDs, and field duplicate sample results. Serial
dilutions, method of standard additions, and degradation checks are also evaluated.

 Assessment of PARCCs—comparison of data validation (DV) findings with PARCCs
(precision, accuracy, representativeness, comparability, and completeness)

The DQE TM contains a detailed discussion of all of these areas and contains detailed tables
that present data to the user for the decision making process. The TM will be included as an
appendix to the RI Report.
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4.8 SWMU 4 Lagoon Ecological Survey
An ecological survey is proposed for the lagoon habitats within the northwestern boundary
of SWMU 4. The limits of the SWMU 4 boundary incorporate the estuarine Laguna Boca
Quebrada, which will be the subject study area. Laguna Arenas, an estuary located further
to the north, will serve as the reference site. Additional surface water and sediment samples
may be collected from Laguna Arenas if deemed appropriate during the ecological survey.
The purpose of the ecological survey is to provide a qualitative inventory of habitats, fish,
benthos, and wildlife species, including protected species that may occur within these
lagoons and mangrove fringe communities.

4.8.1 Vegetative Communities
The initial task will be to map the vegetative communities of the lagoon habitats. Recent
aerial photos in digital format will be used to map the vegetation communities within the
vicinity of the lagoons. Upon completion of the aerial mapping, the communities will be
ground-truthed to verify aerial signatures and community types. During this survey, a
species list will be developed of the dominant vegetative species found within the mapped
communities. The deliverable for this task will be a scaled map of the existing vegetation
communities associated with Laguna Boca Quebrada and Laguna Arenas and adjacent
habitat, as well as a species list of the dominant plant species present on both areas. This
map will be used to direct the other surveys described below to target specific habitats.
Vegetation data collected from Laguna Boca Quebrada will be qualitatively compared to the
reference area, Laguna Arenas, to determine if there are any obvious differences.

4.8.2 Terrestrial Wildlife
Qualitative bird surveys will be performed along wandering transects and fixed monitoring
points at selected locations within the lagoon habitats. Transect and fixed point locations
will be defined at the site, but will be located to allow a single observer the ability to view
from varying vantage points all of the open water and shoreline habitats directly associated
with the lagoons. Transect observations will be conducted for specified durations (e.g., 1
hour) in both the early morning and late evening periods when peak bird activity is
expected. At the fixed monitoring points, observations will also be made for specified
periods of time (e.g., 10 minutes). All avian species observed will be enumerated, along with
descriptions of location observed, habitat type, and behavior. It is anticipated that these
monitoring techniques will be conducted at least three times at each lagoon area during a 1-
week period.

Other wildlife (i.e., mammals, reptiles, amphibians, land crabs) will also be surveyed to
document wildlife use of the lagoon areas and adjacent habitats, including the mangrove
fringe and transitional upland areas. These surveys will entail a qualitative description of
the observed and expected wildlife species that may be encountered in the mapped habitats.
These lagoons are expected to be very difficult to access due to dense vegetation in the
surrounding habitats. Wandering transects will be used during visual surveys through the
mangrove and adjacent habitats, including visual surveys from canoes, to identify expected
wildlife species. Wildlife signs such as scat, tracks, and burrows will be noted. Land crab
colonies in the upland transitional areas will be identified if present.
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Wildlife information collected from Laguna Boca Quebrada will be qualitatively compared
to the reference area, Laguna Arenas, to determine if there are any obvious differences.

4.8.3 Fish and Invertebrates
Fish will be captured to identify and characterize the fish community within the lagoons.
Fish will be caught using a variety of techniques to determine which method produces the
best catch. Shallow depths in the lagoons and soft substrates are expected to limit access to
some extent. Hyper saline conditions often encountered in these lagoons are expected to
limit diversity. Fish species caught will be identified and measured, and live released in the
lagoon, if possible. Fish species not immediately identified will be kept and preserved on ice
or isopropyl alcohol for later identification by local experts if needed. In order to maximize
catch efficiency, fish will be caught using cast nets, seines, and gill nets of varying mesh size
to target as many species as possible. Seines and gill nets will be used in locations where
tidal flow is expected. Cast nets will be used in both shallow and deep areas of the lagoons.

Marine invertebrate organisms will be collected and identified to determine the general
community composition within each of the lagoons. Benthic organisms will be surveyed
using dip nets and visual inspection of the various potential habitat types, including soft
mud sediments, hard structures such as limestone rock or outcrops, and mangrove roots.
Organisms will be field identified and released live, however, some specimens may be
retained (live or preserved) for more accurate identification in the laboratory.

Fish and invertebrate species information collected from Laguna Boca Quebrada will be
qualitatively compared to the reference area, Laguna Arenas, to determine if there are any
obvious differences.

4.8.4 Protected Species
Protected species may be present within the habitats near the coastal lagoons. Of specific
interest is the threatened plant species, Cóbana negra (Stahlia monosperma), which is often
associated with coastal shrub habitats. Based on the mapped community results, specific
habitats will be surveyed for the presence of endangered and threatened species that may
occur within the lagoons and adjacent habitats. Wandering transects will be used during
visual surveys through the mangrove and adjacent habitats, including visual surveys from
canoes, to identify the presence of protected species. The locations of any protected species
will be shown on aerial photo-based maps based on GPS coordinates and visual observation
of sightings within the representative habitats.
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TABLE 4-1
Previously Conducted Sampling At SWMU 4 As Reported in Expanded PA/SI Report
Former NASD, Vieques, PR

Expanded PA/SI (2000) included following investigations

Ecological Survey Plant and animal survey Characterize ecology, identify
threatened and endangered
species, qualitative impact
analysis

No threatened or endangered
species identified.

Geophysical Survey Magnetometer Assess if buried metal was
present, indicative of buried
ordnance

Several magnetic anomalies
were identified.

UXO Avoidance Survey Magnetometer Determine presence of any
MEC items

61 MEC items were identified
within SMWU 4.
MEC items were found such
as 20mm, 40mm.

PA/SI Sampling 8 wells
16 Surface Soil
16 Subsurface soil

Determine if RI/FS is required
or NFA

Metals in groundwater, and
soils were above criteria.
Explosives and metals in
surface and subsurface soils
were above criteria.

Field Screening for VOCs 13 OVM readings (3-4 from
each well boring)

Determine if soils above the
groundwater contained any
VOCs

No VOCs were detected.

MEC Remedial Investigation
Geophysical Survey EM-61 Assess if buried metal was

present, indicative of buried
ordnance

23,700 magnetic anomalies
were identified.

OE Removal NA Remove selected OE items 11,211 metallic anomalies
removed, 1,792 were MEC
items.
MEC items included 20mm,
40mm, flares, 5” rocket parts.
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TABLE 4-2
Groundwater Sample Parameters, Methods, and Quantities for SWMU 4
Former NASD, Vieques, PR

Parameter Method No. of Samples

Pesticides SOM01.1 – water 17

PCBs SOM01.1 – water 17

Total Metals/cyanide ILM05.3 – thallium by ICP/MS 17

Dissolved Metals/cyanide ILM05.3 – thallium by ICP/MS 17

VOCs
SOM01.1 – trace water and

trace water SIM 17

SVOCs SOM01.1 – low water and SIM
for PAHs 17

Explosives SW846 8330 17

Perchlorate Approved method from DoD
Perchlorate Handbook 17

Total Dissolved Solids EPA 160.2 9

IC Anions EPA 300.0 17

Alkalinity EPA 310.1
17

Notes:
Perchlorate will be analyzed by a laboratory that holds Navy Certification for one of the approved
methods given in the DoD Perchlorate Handbook, March 2006.
Field QC samples are based on the following: Field duplicates at 1 in every 10 samples per
matrix; MS/MSD pair at 1 in 20 samples per matrix; equipment blanks at 1 per sampling day per
matrix; trip blanks at 1 per cooler of VOCs per sampling day; and field blanks at 1 per week of
sampling.
Ion Chromatography anions include sulfate, sulfide, chloride, nitrate, and nitrite.
Alkalinity will be reported as mg/L bicarbonate, carbonate, and/or hydroxide.
Monitoring well MW04 has been destroyed by a storm event making the total number of
monitoring wells 16.
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TABLE 4-3
Surface and Subsurface Soil Sample Parameters, Methods, and Quantities for SWMU 4
Former NASD, Vieques, PR

Parameter Method
No. of Surface Soil

Samples
No. of Subsurface

Soil Samples

Pesticides SOM01.1 – low soil 37 32

PCBs SOM01.1 – low soil 37 32

SVOCs SOM01.1 – low soil,
low soil SIM for PAHs

37 32

Metals/cyanide
ILM05.3 - thallium by

ICP/MS or other
approved method

37 32

Explosives SW846 8330 37 32

Perchlorate
Approved method

from DoD Perchlorate
Handbook

37 32

VOCs SOM01.1 – low soil 37 32

TOC SW846 9060 10 10

pH SW846 9045C 5 5

Grain size ASTM D422 10 10

Notes:
ICP/MS instrumentation needed for ILM05.3 to meet the Project Remedial Goal of .516 mg/kg in
soil.
Perchlorate will be analyzed by a laboratory that holds Navy Certification for one of the approved
methods given in the DoD Perchlorate Handbook, March 2006.
Field QC samples are based on the following: Field duplicates at 1 in every 10 samples per matrix;
MS/MSD pair at 1 in 20 samples per matrix; equipment blanks at 1 per sampling day per matrix; trip
blanks at 1 per cooler of VOCs per sampling day; and field blanks at 1 per week of sampling.
The number of surface soil samples may decrease if the ephemeral steam is wet at the time of
sampling. In that case surface soil samples will be collected as sediment samples.
Grain size samples will be randomly picked at different depths and locations across the site.
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TABLE 4-4
Surface Water Sample Parameters, Methods, and Quantities for SWMU 4
Former NASD, Vieques, PR

Parameter Method No. of Samples

Explosives SW846 8330 5

Perchlorate Approved method from DoD
Perchlorate Handbook 5

SVOCs
SOM01.1 – low water and

SIM for PAHs 5

VOCs
SOM01.1 – trace water and

trace water SIM 5

Pesticides SOM01.1 – low water 5

PCBs SOM01.1 – low water 5

Total Metals/cyanide ILM05.3 – thallium by
ICP/MS 5

Dissolved Metals/cyanide
ILM05.3 – thallium by

ICP/MS 5

Hardness1 EPA 130.2 5

Alkalinity EPA 310.1 5

pH SW846 9045C 5

TOC SW846 9060 5

IC Anions EPA 300.0 5

Notes:
Perchlorate will be analyzed by a laboratory that holds Navy Certification for one of the
approved methods given in the DoD Perchlorate Handbook, March 2006.
Field QC samples are based on the following: Field duplicates at 1 in every 10 samples per
matrix; MS/MSD pair at 1 in 20 samples per matrix; equipment blanks at 1 per sampling day
per matrix; trip blanks at 1 per cooler of VOCs per sampling day; and field blanks at 1 per
week of sampling.
Sample numbers may increase if water is present at the time of the ephemeral stream
sampling.
Alkalinity will be reported as mg/L bicarbonate, carbonate, and/or hydroxide.
Ion Chromatography anions include sulfate, sulfide, chloride, nitrate, and nitrite.
1 Hardness will only be analyzed if the sampled surface water is freshwater (salinity less
than one part per thousand) based upon field measurements of salinity when the surface
water samples are collected.
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TABLE 4-5
Sediment Sample Parameters, Methods, and Quantities for SWMU 4
Former NASD, Vieques, PR

Parameter Method No. of Samples

Explosives SW846 8330 Up to 20

Perchlorate
Approved method from

DoD Perchlorate
Handbook

Up to 20

Pesticides SOM01.1 – low soil Up to 20

VOCs SOM01.1 low soil Up to 20

SVOCs SOM01.1 – low soil, low
soil SIM for PAHs

Up to 20

PCBs SOM01.1 – low soil Up to 20

Metals/cyanide
ILM05.3 – thallium by

ICP/MS Up to 20

TOC 9060 Up to 20

pH 9045C Up to 20

Grain size ASTM D422 Up to 20

CEC SW846 9081 Up to 20

AVS/SEM
EPA 821-R-91-100

Determination of Acid
Volatile Sulfide in Sediment

Up to 20

Notes:
Perchlorate will be analyzed by a laboratory that holds Navy Certification for one of the
approved methods given in the DoD Perchlorate Handbook, March 2006.
ICP/MS instrumentation needed for ILM05.3 to meet the Project Remedial Goal of .516
mg/kg in soil.
Field QC samples are based on the following: Field duplicates at 1 in every 10 samples per
matrix; MS/MSD pair at 1 in 20 samples per matrix; equipment blanks at 1 per sampling
day per piece of equipment; trip blanks at 1 per cooler of VOCs per sampling day.
The number of sediment samples may increase depending on whether water is found in
the ephemeral stream during sampling.
AVS/SEM – Acid Volatile Sulfide/Simultaneously Extractable Metals (cadmium, copper,
lead, nickel, silver, zinc).
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TABLE 4-6
Field Station Scheme

First Segment Second Segment

Facility, Station Type, Site Number Station Type Station Number, Qualifier

AAANNN AA NNNA
Facility:
ND = NASD

Station Type:
W=SWMU
A = AOC

Site Number:
04 – SWMU 4

Station Type:
SB = Subsurface Soil Sample Location
SD = Sediment Sample Location
SS = Surface Soil Sample Location
MW = Monitoring Well
SW = Surface Water Sample Location
GW = Groundwater Sample Location

Station Number:
Sequential Station Number (01, 02, 03…)
Qualifier:
S = Shallow
R = Replaced
D = Deep
K = Background

Notes:
“A” = alphabetic
“N” = numeric
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TABLE 4-7
Sample Designation Scheme

First Segment Second Segment Third Segment

Facility, Station, and
Site Number Sample Type

Sample Location
+ Sample
Qualifier

Additional Qualifiers
(sample depth, sampling round, etc.)

AAANN AA NNNA or NNAA ANN or NNNN

Facility:

ND = NASD

Station Type:

W = SWMU

A = AOC

Site Number:

04 – SWMU 4

Sample Type:

DS = Direct Push – Soil

DW = Direct Push – Water

SD = Sediment

SS = Surface Soil

TB = Trip Blank

EB = Equipment Blank

FB = Field Blank

FD = Field Duplicate

Sample Location:

1. Station Samples (NNA)

NNA - refers to sequential station number

NNA - letter qualifier for Deep, Shallow, or
Composite, sample (if applicable).

2. QC Samples (NNN)

NNN – numbered sequentially for each type of
blank (i.e., 1, 2, etc.) collected for that day’s
sampling

NNN - refers to month of sampling event

Sample Qualifiers:

F = filtered sample

P = duplicate sample

K = background sample

Additional Qualifiers:

1. Monitoring Well
Groundwater Sample
(refers to sampling
round for that well):

R01 – Round 1

R02 – Round 2

R03 – Round 3

2. Direct Push
Subsurface Sample
(refers to depth of
sample):

Enter depth of top of
sample interval

3. QC Samples

NNNN – refers to day
and year of sampling
event

Notes:
“A” = alphabetic
“N” = numeric
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Figure 4-1 
Proposed Monitoring Well Locations in SWMU 4 Remedial Investigation 

Former NASD, West Vieques Island, Puerto Rico 
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Figure 4-2 
Proposed Soil Boring Locations in SWMU 4 Remedial Investigation 

Former NASD, West Vieques Island, Puerto Rico 
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Figure 4-3 
Proposed Sediment and Surface Water Locations 

in SWMU 4 Remedial Investigation 
Former NASD, West Vieques Island, Puerto Rico 

Grids are Specified Areas of
30 Meters by 30 Meters
Dirt Road

Legend

Soil Boring (PA/SI, 2000)
Proposed Sediment/
Surface Water
Proposed Sediment
OB/OD Pit
Shoreline/Lagoon

Laguna
Boca

Quebrada

Ephemeral
Stream

Proposed Surface Water/Sediment
or Surface Soil

Note: Locations are approximate.  

SW/SD-01

SW/SD-03

SD-06

SW/SD-04

SS-43

SS-44

SS-51

SS-45

SS-50

SW/SD-02

SD-07

SD-08

SD-09

SD-10 SW/SD-05

Approximate Area Where Lagoon
Sample will be Collected

Caribbean Sea

3000' Ft. Arc Based on Radius
from MW-01 in SWMU-04 Site/
Area of Restricted Land Use



ES102006009TPA 162797.PP.WP

Figure 4-4 
Location of Surface Water/Sediment Background Samples for SWMU 06 

Former NASD, West Vieques Island, Puerto Rico 
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Figure 4-5
Proposed Monitoring Well, Surface Soil and Subsurface Soil,

Sediment and Surface Water Locations
Former NASD, West Vieques Island, Puerto Rico
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Figure 4-6
Proposed Monitoring Well, Surface Soil and Subsurface Soil,

Sediment and Surface Water Locations
Former NASD, West Vieques Island, Puerto Rico
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SECTION 5

Project Schedule

Table 5-1 presents the estimated project schedule for the RI at SWMU 4 of the Former
NASD. The project schedule may be adjusted during the implementation of the RI because
of such factors as weather, availability of subcontractors, review times, etc. Changes in the
project schedule will be communicated to the agency leads.

TABLE 5-1
Project Schedule, RI for SWMU 4
Former NASD, Vieques, Puerto Rico

Task Approximate Duration

Draft Work Plan 60 days

Regulatory Review 60 days

Restoration Advisory Board (RAB) Review 30 days

Final Work Plan 15 days

Field Work 60 days

Laboratory Analysis 30 days

Data Validation 30 days

Draft RI Report 90 days following regulatory approval of HHRA
interim deliverable

Regulatory Review 60 days

Respond to Comments 30 days

Draft Final RI Report

RAB Review

Final RI Report

30 days following concurrence on response to
comments

30 days

30 days



TPA/063000010/162797.PP.WP/FINAL_WEST VIEQUES WORK PLAN SWMU 4 ENVIRONMENTAL RI.DOC 6-1

SECTION 6

Project Management

The CH2M HILL Project Manager designated for the oversight of this project is Mr. Brett
Doerr. Mr. Doerr will be supported by Mr. John Tomik, who serves as Activity Manager for
Vieques Island. The RI program (soil, groundwater, sediment and surface water sampling)
will be performed by qualified CH2M HILL staff members, which are listed in the site-
specific QAPP. The archaeological survey, MEC avoidance surveys, drilling, surveying,
laboratory, and data validation will be conducted by subcontractors under the supervision
of CH2M HILL.

The Navy Technical Representative (NTR) is Mr. Kevin Cloe. Mr. Cloe is the NAVFAC
Atlantic representative, and provides technical direction on the project. He also coordinates
funding and overall interaction with other agencies and interested parties. Mr. Cloe can be
contacted at the address and phone number listed below.

Mr. Kevin Cloe
Remedial Project Manager
Installation Restoration Section
Environmental Programs Branch
Environmental Division
Code EV24KC
Naval Facilities Engineering Command,
Atlantic
6506 Hampton Blvd.
Norfolk, VA 23508
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Abbreviations and Acronyms

AFWTF Atlantic Fleet Weapons Training Facility
bls below land surface
CA corrective action
CCV continuing calibration verification
CERCLA Comprehensive Environmental Response, Compensation, and

Liability Act of 1980
CoC chain of custody
DMP Data Management Plan
DO dissolved oxygen
DOI Department of Interior
DQI data quality indicator
EIS Environmental Information System
ERA Ecological Risk Assessment
ERP Environmental Restoration Program
ft foot (or feet)
FY fiscal year
HHRA Human Health Risk Assessment
HSP Health and Safety Plan
IDWMP Investigation-derived Waste Management Plan
LCS laboratory control sample
MDL method detection limit
mg/kg milligrams per kilogram
mm millimeter
MPC measurement performance criteria
MRP Munitions Response Program
NAPR Naval Puerto Rico
NASD Naval Ammunition Support Detachment
NAVFAC, Atlantic Naval Facilities Engineering Command, Atlantic
Navy U.S. Navy
NOAA National Oceanic and Atmospheric Administration
NOSSA Naval Ordnance Safety and Security Activity
NPL National Priorities List
NSRR Naval Station Roosevelt Roads
ORP oxidation reduction potential
OVM organic vapor meter
PCBs polychlorinated biphenyls
PQO project quality objective
PR Puerto Rico
PREQB Puerto Rico Environmental Quality Board
QAPP Quality Assurance Project Plan
QL quantitation limit
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RCRA Resource Conservation and Recovery Act
SMP Site Management Plan
SOP Standard Operating Procedure
SVOC semi-volatile organic compound
TAL target analyte list
TLC target compound list
TPH total petroleum hydrocarbon
TPH-DRO total petroleum hydrocarbon-diesel range organics
TPH-GRO total petroleum hydrocarbon-gasoline range organics
TPH-ORO total petroleum hydrocarbon-oil range organics
TSS total suspended solids
UFP-QAPP Uniform Federal Policy for Quality Assurance Project Plans
USEPA U.S. Environmental Protection Agency
USFWS U.S. Fish and Wildlife Service
USGS U.S. Geological Survey
VOC volatile organic compound
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Introduction

This site-specific Quality Assurance Project Plan (QAPP) is being submitted as an
attachment to the Draft Final SWMU 4 RI Work Plan because the Draft SWMU 4 RI Work
Plan was originally submitted prior to the Uniform Federal Policy for Quality Assurance
Project Plans (UFP-QAPP) guidance document. The site-specific lab SOPs are located as
Attachment A to this QAPP. Additional attachments comprising the Human Health Risk
Assessment (HHRA) protocol, Ecological Risk Assessment (ERA) protocol, Health and
Safety Plan (HSP), Field Standard Operating Procedures (SOPs), Investigation Derived
Waste Master Plan (IDWMP), and the Data Management Plan (DMP) are located in the
Vieques Draft Master QAPP which has been submitted in May 2006.

The U. S. Navy (Navy), Naval Facilities Engineering Command (NAVFAC), Atlantic, is
conducting an Environmental Restoration Program (ERP) Remedial Investigation (RI) under
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
at solid waste management unit (SWMU 4) of the former U. S. Naval Ammunition Support
Detachment (NASD) on Vieques Island, Puerto Rico. The CERCLA work is being conducted
with the U. S. Environmental Protection Agency (USEPA) Region II as the lead regulatory
agency and the Puerto Rico Environmental Quality Board (PREQB) in a regulatory support
role. The intent of the ERP is to adequately assess the nature and extent of contamination
associated with any releases of hazardous wastes, solid wastes, and/or hazardous
constituents at sites on the former Navy lands, and implement remedies, as appropriate, to
control or eliminate unacceptable levels of human and/or ecological risks associated with
these releases.

The Navy is submitting this Quality Assurance Project Plan (QAPP) to provide a systematic
data collection and analysis structure for conducting the RI at SWMU 4. In accordance with
the Uniform Federal Policy for Quality Assurance Project Plans (UFP-QAPP, March 2005),
the SWMU 4 QAPP includes 37 worksheets that detail various aspects of the environmental
investigation process and serves as guidelines for the field work.

This document will help ensure that environmental data collected or compiled for the
SWMU 4 RI are scientifically sound, of known and documented quality, and suitable for
intended uses. The laboratory information cited in this QAPP is for a laboratory (Shealy)
that currently provides analytical services for environmental investigations on Vieques. The
actual laboratory utilized for the SWMU 4 RI will be based on a competitive selection
process. If the actual laboratory differs from that included in this QAPP, revised QAPP
worksheets will be submitted to the regulatory agencies prior to commencing the fieldwork.
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QAPP Worksheet #1
Title and Approval Page

SWMU 4 Quality Assurance Project Plan (QAPP) for the Environmental Restoration
Program, Vieques, Puerto Rico
Document Title

U.S. Navy
Lead Organization

John Swenfurth, CH2M HILL
Preparer’s Name and Organizational Affiliation

4350 West Cypress St., Suite 600, Tampa, FL 33607, john.swenfurth@ch2m.com
Preparer’s Address, Telephone Number, and E-mail Address

12/January/07
Preparation Date (Day/Month/Year)

Brett Doerr/CH2M HILL
Investigative Project Manager/Organization Signature/Date

Anita Dodson/CH2M HILL
Investigative Project QA Officer/Organization Signature/Date

Chris Penny/NAVFAC
Lead Project Manager/ Organization Approval Signature/Date

Kevin Cloe/NAVFAC
Lead Project Manager/ Organization Approval Signature/Date

Daniel Rodriguez/EPA
Lead Regulatory Agency Project
Manager/Organization

Approval Signature/Date

Sergio Lopez/EPA
Lead Regulatory Agency QA
Officer/Organization

Approval Signature/Date

Yarissa Martinez/PREQB
Regulatory Agency Stakeholder/Organization Approval Signature/Date

Document Control Number: Vieques–01
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QAPP Worksheet #2
QAPP Identifying Information

1. Identify guidance used to prepare QAPP:

Uniform Federal Policy for Quality Assurance Project Plans (Parts 1 and 2A), Data Quality
Objectives Process (EPA QA/G-4), Guidance for Quality Assurance Project Plans (EPA
QA/G-5), Guidance for Data Quality Assessment (EPA QA/G-9)

2. Identify regulatory program:

USEPA Region 2, CERCLA

3. Identify approval entity:

USEPA Region 2

4. Indicate whether the QAPP is a generic or a project-specific QAPP. (underline one)

5. List dates of scoping sessions that were held:

June 2004; February 28, 2006

6. List dates and titles of QAPP documents written for previous site work, if applicable:

Title Approval Date

Master Work Plan, U.S. NASD January 2001

Master Work Plan, AFWTF

Draft SWMU 4 RI WP

June 12, 2003

June 2004

Draft Master QAPP ERP, Vieques May 2006

7. List organizational partners (stakeholders) and connection with lead organization:

U.S. Navy (NAVFAC, Atlantic), Lead Agency; USEPA Region 2, Lead Regulatory Agency;
DOI, Land Owner; USFWS, Land Manager; PREQB, Support Regulatory Agency; NOAA,
Technical Support Agency

8. List data users:

Same as above, and their contractors

9. If any required QAPP elements and required information are not applicable to the project, then circle the
omitted QAPP elements and required information on the attached table. Provide an explanation for their
exclusion below:

N/A

10. Document control is addressed in the header information in the upper-right corner of each page. Later
versions will have the version number and date on revised pages, and copies of all revised pages will be
provided to the distribution list in Worksheet#3.

_
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QAPP Worksheet #2
QAPP Identifying Information

Required QAPP Element(s) and
Corresponding QAPP Section(s) Required Information

Work Plan
Section/

Worksheet#

Project Management and Objectives

2.1 Title and Approval Page - Title and Approval Page -/#1

2.2 Document Format and Table of Contents - Table of Contents Intro/ ii

2.2.1 Document Control Format - Document control -/#2

2.2.2 Document Control Numbering System - QAPP Identifying Information -/#2

2.2.3 Table of Contents

2.2.4 QAPP Identifying Information

2.3 Distribution List and Project Personnel Sign-Off
Sheet

- Distribution List -/#3

2.3.1 Distribution List

2.3.2 Project Personnel Sign-Off Sheet

- Project Personnel Sign-Off Sheet -/#4

2.4 Project Organization

2.4.1 Project Organizational Chart - Project Organizational Chart -/#5

2.4.2 Communication Pathways - Communication Pathways -/#6

2.4.3 Personnel Responsibilities and
Qualifications

- Personnel Responsibilities and
Qualifications Table

-/#7

2.4.4 Special Training Requirements and
Certification

- Special Personnel Training
Requirements Table

-/#8

2.5 Project Planning/Problem Definition - Project Planning Session
Documentation

-/#10

2.5.1 Project Planning (Scoping) - Project Scoping Session
Participants Sheet

-/#9

2.5.2 Problem Definition, Site History, and
Background

- Problem Definition, Site History,
and Background

S4, S2/#10

- Site Maps (historical and present) S1, S2/-

2.6 Project Quality Objectives and Measurement
Performance Criteria

- Site-Specific PQOs S3/#11

2.6.1 Development of Project Quality
Objectives Using the Systematic
Planning Process

- Measurement Performance
Criteria Table

S3/#12

2.6.2 Measurement Performance Criteria

2.7 Secondary Data Evaluation - Secondary Data Criteria and
Limitations Table

-/#13
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QAPP Worksheet #2
QAPP Identifying Information

Required QAPP Element(s) and
Corresponding QAPP Section(s) Required Information

Work Plan
Section/

Worksheet#

2.8 Project Overview and Schedule - Summary of Project Tasks S3/#14

2.8.1 Project Overview - Reference Limits and Evaluation
Table

S3/#15

2.8.2 Project Schedule - Project Schedule/Timeline Table S7/#16

Measurement/Data Acquisition

3.1 Sampling Tasks - Sampling Design and Rationale S4/#17

3.1.1 Sampling Process Design and Rationale - Sample Location Maps S4/#17

3.1.2 Sampling Procedures and Requirements - Sampling Locations and Methods/
SOP Requirements Table

Site maps-
S4/#17,#18,15

3.1.2.1 Sampling Collection Procedures - Analytical Methods/SOP
Requirements Table

-/#19

3.1.2.2 Sample Containers, Volume, and
Preservation

- Field Quality Control Sample
Summary Table

S4/#20

- Sampling SOPs Att.1 of
Master/#21

3.1.2.3 Equipment/Sample Containers
Cleaning and Decontamination
Procedures

- Project Sampling SOP
References Table

Att.1 of
Master/#21

3.1.2.4 Field Equipment Calibration,
Maintenance, Testing, and
Inspection Procedures

3.1.2.5 Supply Inspection and
Acceptance Procedures

3.1.2.6 Field Documentation Procedures

- Field Equipment Calibration,
Maintenance, Testing, and
Inspection Table

Att. 1 of
Master/#22

3.2 Analytical Tasks

3.2.1 Analytical SOPs

3.2.2 Analytical Instrument Calibration
Procedures

3.2.3 Analytical Instrument and
Equipment Maintenance, Testing, and
Inspection Procedures

3.2.4 Analytical Supply Inspection and
Acceptance Procedures

- Analytical SOPs

- Analytical SOP References Table

- Analytical Instrument Calibration
Table

- Analytical Instrument and
Equipment Maintenance,
Testing, and Inspection Table

-//#23, Att. A

-//#23, Att. A

-//#24, Att. A

-/#25, Att/ A
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QAPP Worksheet #2
QAPP Identifying Information

Required QAPP Element(s) and
Corresponding QAPP Section(s) Required Information

Work Plan
Section/

Worksheet#

3.3 Sample Collection Documentation, Handling,
Tracking, and Custody Procedures

3.3.1 Sample Collection Documentation

3.3.2 Sample Handling and Tracking System

3.3.3 Sample Custody

- Sample Collection Documentation
Handling, Tracking, and Custody
SOPs

- Example Chain-of-Custody Form

Att.1/#26&27,
Att. A

-/#27, Att. A

3.4 Quality Control Samples

3.4.1 Sampling Quality Control Samples

3.4.2 Analytical Quality Control Samples

- QC Samples Table S4, Tables4-2
to 4-5/#28

- Project Documents and Records
Table

Att. 4 of
Master
QAPP/#29

- Analytical Services Table -/#30

3.5 Data Management Tasks

3.5.1 Project Documentation and Records

3.5.2 Data Package Deliverables

3.5.3 Data Reporting Formats

3.5.4 Data Handling and Management

3.5.5 Data Tracking and Control

- Data Management Att. 4 of
Master QAPP

Assessment/Oversight

- Assessments and Response
Actions

-/#31

- Planned Project Assessments
Table

-/#31

- Assessment Findings and
Corrective Action Responses
Table

-/#32

4.1 Assessments and Response Actions

4.1.1 Planned Assessments

4.1.2 Assessment Findings and Corrective
Action Responses

- Audit Checklist -/#32-2

4.2 QA Management Reports - QA Management Reports Table -/#33

4.3 Final Project Report

Data Review

5.1 Overview

- Verification (Step I) Process Table S4/#345.2 Data Review Steps

5.2.1 Step I: Verification - Validation (Steps IIa and IIb)
Process Table

S4/#35
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QAPP Worksheet #2
QAPP Identifying Information

Required QAPP Element(s) and
Corresponding QAPP Section(s) Required Information

Work Plan
Section/

Worksheet#

- Validation (Steps IIa and IIb)
Summary Table

S4/#365.2.2 Step II: Validation

5.2.2.1 Step IIa Validation Activities

5.2.2.2 Step IIb Validation Activities

5.2.3 Step III: Usability Assessment

5.2.3.1 Data Limitations and Actions
from Usability Assessment

5.2.3.2 Activities

- Usability Assessment S4/#37

5.3 Streamlining Data Review

5.3.1 Data Review Steps to Be Streamlined

5.3.2 Criteria for Streamlining Data Review

5.3.3 Amounts and Types of Data Appropriate
for Streamlining

Att.1 of
Master QAPP
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QAPP Worksheet #3
Distribution List

Below is a potential distribution list for environmental documents. Project specific
distribution lists may vary.

QAPP Recipients Title Organi
zation Telephone Number Fax Number E-mail Address

Document
Control
Number

Kevin Cloe Western Vieques
Project Coordinator Navy 757-322-4736 757-322-8124 Kevin.Cloe@Navy.mil Vieques-01

Chris Penny Eastern Vieques
Project Coordinator

Navy 757-322-4815 757-322-8124 Christopher.penny@navy.mil Vieques-01

Byron Brant Navy Caribbean
Project Coord.

Navy 757-767-
8181(x2801)

Byron.brant@navy.mil Vieques-01

Madeline Rivera Vieques Navy Env.
Rep.

Navy 787-865-4152 (x460) riveramad@napr.navy.mil Vieques-01

John Noles Biologist Navy 757-322-4891 John.noles@navy.mil Vieques-01

Bonnie Capito Librarian and Records
Manager

Navy 757-322-4785 Bonnie.capito@navy.mil Vieques-01

Ariel Iglesias
Chief Caribbean
Environmental
Protection Div.

EPA Vieques-01

Daniel Rodriquez Project Manager EPA
787-741-5201
Mobile: 787-671-
9879

787-741-5017 Rodriguez.daniel@epa.gov Vieques-01

Carl Soderberg PR Manager EPA 787-977-5870 787-729-7747 Soderberg.Carl@epa.gov Vieques-01

Sergio Lopez Investigation QC
Spec.

EPA 732-321-67778 Lopez.sergio@epa.gov Vieques-01

Michael Sivak Risk Assessor EPA 212-637-4310 Sivak.michael@epa.gov Vieques-01
Diana Cutt Geologist EPA 212-637-4311 Cutt.diana@epa.gov Vieques-01

Mindy Pensak Ecological Risk
Assessor

EPA 732-321-6705 Pensak.michael@epa.gov Vieques-01

Carlos W. Lopez
Freytes, Esq President PREQB 787-767-8056 NA Vieques-01

Yarissa Martinez Project Manager EQB
787-767-8181
(ext. 2954) Mobile:
787-365-8573

787-767-4861 Yarissamartinez@jca.gobierno.pr Vieques-01

Julio Rodriquez Director of Land
Pollution Control EQB 787-767-8181

ext.2801 juliorodriguez@jca.gobierno.pr Vieques-01

Wilmarie Rivera Project Manager PREQB 787-764-4296 wilmarierivera@jca.gobierno.pr Vieques-01

Oscar A. Diaz-
Marrero

Refuge Manager USFWS 787-741-2138
(ext. 0659)

787-741-2158 Oscar_diaz@fws.gov Vieques-01

Susan Silander USFWS 787-851-7258 (x38) Susan.silander@fws.gov Vieques-01
Richard Henry Project Manager USFWS 732-906-6987 Richard.henry@fws.gov Vieques-01

Felix Lopez Arroyo Env. Contaminants
Spec. USFWS 787-851-7297(x226) Felix.lopez@fws.gov Vieques-01

John Fellinger Project Manager TechLaw 856-878-0988 krutkowski@trcsolutions.com Vieques-01

Katarina Rutkowski Tech.Supp.Consultant
for EQB TRC 860-298-6202 rutkowski@trcsolutions.com Vieques-01

Andrew Smyth Tech.Supp.Consultant
for EQB TRC 978-656-3568 asmyth@trcsolutions.com Vieques-01

Diane Wehner Natural Resource Mgr NOAA 240-338-3411 Diane.wehner@noaa.gov Vieques-01

Brett Doerr Environmental
Manager CH2M HILL 757-671-8311 757-497-6885 Brett.Doerr@ch2m.com Vieques-01
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QAPP Worksheet #4
Project Personnel Sign-Off Sheet

Organization: U.S. Navy

Project Personnel Title Telephone Number Signature Date QAPP Read

Kevin Cloe West Vieques Project Coordinator 757-322-4736
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Organization: CH2M HILL

Project Personnel Title Telephone Number Signature Date QAPP Read

John Tomik Activity Manager 757-671-8311

Brett Doerr Environmental Manager 757-671-8311

Anita Dodson Contractor QA Officer / Assistant
Project Chemist

757-671-8311

Stephen Brand Field Team Leader/Project
Manager

757-671-8311

Michael Zamboni Project Chemist 703-376-5301

Steve Beck Health and Safety Officer 414-272-2426

Barrie Selcoe Lead Human Health Risk Assessor 713-462-0161

John Martin Lead Ecological Risk Assessor 352-335-5877

John Swenfurth Project Manager 813-874-6522

Others Project Specific TBD
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QAPP Worksheet #5
Project Organizational Chart
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QAPP Worksheet #6
Communication Pathways

Communication Drivers Responsible Entity Name Phone Number Procedure (Timing, Pathways, etc)

Communication with Navy (lead agency) Navy Project Coordinator
for former NASD

Kevin Cloe 757-322-4736 Primary point of contact for Navy; can
delegate communication to other
internal or external points of contact

Communication with Navy (lead agency) Navy Project Coordinator
for former VNTR

Chris Penny 757-322-4815 Primary point of contact for Navy; can
delegate communication to other
internal or external points of contact

Communication with EPA (lead regulatory
agency)

EPA Project Manager Daniel Rodriguez 787-741-5201 Primary point of contact for EPA; can
delegate communication to other
internal or external points of contact

Communication with PREQB (support
regulatory agency)

PREQB Project Manager Yarissa Martinez 787-767-8181 Primary point of contact for PREQB;
can delegate communication to other
internal or external points of contact

Communication with USFWS (land
management agency)

Refuge Manager Oscar A. Diaz-
Marrero

787-741-2138 Primary point of contact for USFWS;
can delegate communication to other
internal or external points of contact.

Communication with Municipality of
Vieques (land ownership and site access)

Municipality of Vieques
Manager

Michael Pablo
Connelly Pagan

787-741-4442 Primary point of contact for MOV; can
delegate communication to other
internal or external points of contact.

Oversee ERP implementation Contractor Environmental
Manager

Brett Doerr 757-671-8311 Primary point of contact for
stakeholder agency managers; can
delegate agency communication to
other contract staff, as appropriate

Manage all Project Phases Contractor Project
Managers

John Swenfurth

Stephen Brand

813-874-0777

757-671-8311

Primary modes of communication are
phone, e-mail, letter, document
submittal; timing dependent on nature
of communication and pre-defined
schedules, as applicable and as
requested by stakeholder agencies
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Communication Drivers Responsible Entity Name Phone Number Procedure (Timing, Pathways, etc)

QAPP changes in the field Field Team Leader Stephen Brand 757-671-8311 Documentation of deviations from
work plan made in field logbooks;
deviations made only with approval
from contractor project manager
and/or environmental manager

Daily Field Progress Reports Field Team Leader Stephen Brand 757-671-8311 Field Team Leader will e-mail or fax
daily field progress reports to
contractor project managers weekly;
telephone communication with project
managers on as-needed basis

Data tracking from collection through
upload to database

Environmental Information
Specialist (EIS)

Chelsea Bennet 757-671-8311 EIS will track data from sample
collection through upload to
database, ensuring QAPP
requirements are met by laboratory
and field staff

Maintaining the database to ensure data is
stored properly and can be retrieved by the
EIS.

Database Manager Bhavana Reddy 703-471-1441 Database Manager is responsible for
maintaining the data in a useable
database.

Reporting Lab Data Quality Issues Laboratory Project
Manager

Daniel Wright 803-791-9700 All QA/QC issues with project field
samples will be reported by the lab
the EIS, Project Chemist, and
Contractor Quality Assurance Officer
within 2 business days.

Field and Analytical Corrective Actions Contractor Quality
Assurance Officer

Anita Dodson 757-671-8311 The need for corrective action for field
and analytical issues will be
determined by the Field Team Leader
and/or Contractor Quality Assurance
Officer.

Release of Analytical Data Project Chemist Michael Zamboni 703-376-5301 No analytical data can be released
until validation is completed and
Project Chemist has approved the
release.
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QAPP Worksheet #7
Personnel Responsibilities and Qualifications Table

Name Title
Organizational

Affiliation Responsibilities
Education and Experience

Qualifications1

Kevin Cloe West Vieques (Former
NASD) Project Coordinator

U.S. Navy Coordinates all Environmental activities on
West Vieques

M.E. Environmental Engineering
B.S. Civil Engineering, 15 yrs. Exp.

Chris Penny East Vieques (Former VNTR)
Project Coordinator

U.S. Navy Coordinates all Environmental activities on
East Vieques

B.S. Civil Engineering, MS in Environmental
Engineering, PhD Candidate in Engineering
Management , UXO Technician I
Certificate
20 yrs Environmental Remediation Work in
CERCLA and RCRA

Madeline Rivera East and West Vieques
Environmental Site Manager

U.S. Navy Supports all environmental activities on
east and west Vieques

M.S. Engineering Administration
B.S. Chemical Engineering, REM, UXO
Technician I, 12 yrs. Exp.

John Tomik Activity Manager CH2M HILL Responsible for ERP & MRP at Vieques M.S. Geology, 27 yrs. Exp.
Brett Doerr Environmental Manager CH2M HILL Responsible for ERP at Vieques M.S. Hydrogeology, 14 yrs. Exp.
Anita Dodson QA Officer CH2M HILL Responsible for audits, corrective action,

checks of QA performance
B.S. Chemistry, 12 yrs. Exp.

Michael
Zamboni

Project Chemist CH2M HILL Performs oversight of laboratory B.S. Chemistry, 5 yrs. Exp.

Stephen Brand Field Team Leader CH2M HILL Supervises field sampling and coordinates
all field activities

M.S. Geology, 15 yrs. Exp.

Steve Beck H&S Officer CH2M HILL Oversees H&S for field activities M.S. Occupational Safety and Health, 13
yrs. Exp.

John Swenfurth Project Manager CH2M HILL Manages ERP projects; directs and
oversees project staff

M.S. Hydrogeology, 9 yrs. Exp.

Stephen Brand Project Manager CH2M HILL Manages ERP projects; directs and
oversees project staff

M.S. Geology, 15 yrs. Exp.

Chelsea Bennet EIS CH2M HILL Manages sample tracking; coordinates
laboratory, data validator, and data
management.

B.S. Biology, 6 years Exp.

Bhavana Reddy Database Manager CH2M HILL Database Management B.A. Business Administration and
Accounting, 10 years Exp.

1 Resumes are maintained by the individuals’ organizations and are available upon request; other staff with similar qualifications may be removed, added, or
substituted as necessary
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QAPP Worksheet #8
Special Personnel Training Requirements Table

Project Function

Specialized Training—
Title or Description of

Course Training Provider
Training

Date
Personnel/Groups
Receiving Training

Personnel Titles/
Organizational

Affiliation
Location of Training

Records/Certificates1

Environmental
Field Work on
Vieques

Hazwoper 40-hour
Training

Registered Training
Organization

Project-
specific

Individuals in the field Project-specific Contractor Human Resources
Department

Others, project
specific

1If training records and/or certificates are on file elsewhere, document their location in this column. If training records and/or certificates do not exist or are not
available, then this should be noted.
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QAPP Worksheet #9
Project Scoping Session Participants Sheet

Project Name: SWMU 4 RI, Puerto Rico

Projected Date(s) of Sampling: TBD Site Name: SWMU 4

Environmental Manager: Brett Doerr Site Location: Former NASD, Vieques, Puerto Rico

Date of Session: June 2004; February 2006

Scoping Session Purpose: Discuss RI tasks

Name Title Affiliation Phone # E-mail Address Project Role

Brett Doerr Environmental Manager CH2M HILL 757-671-8311 Brett.Doerr
@CH2M.com

Environmental Manager

John Swenfurth Project Manager CH2M HILL 813-874-0777 John.Swenfurth
@CH2M.com

Project Manager

Jennifer Ottoson Project Manager CH2M HILL 757-671-8311 Stephen.Brand
@CH2M.com

Project Manager

Comments/Decisions:

Action Items:

Consensus Decisions:
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QAPP Worksheet #10
Problem Definition

The problem to be addressed by the project: Evaluate nature and extent of contamination at SWMU 4 and assess potential human
health and ecological risks.

The environmental questions being asked: Are environmental media at SWMU 4 contaminated by past releases and, if so, what is
the nature and extent of contamination and what are the potential risks posed to human and ecological receptors under conservative
exposure scenarios.

Observations from any site reconnaissance reports: Evaluation of previously collected information (i.e., Expanded PA/SI) suggests
limited extent of contamination, but RI is warranted to answer the questions above.

A synopsis of secondary data or information from site reports: Past reports from SWMU 4 PA/SI studies are found at web site:
http://public.lantops-ir.org/sites/public/vieques/Public%20Files/library.aspx. As noted above, previous data suggest little
contamination present, but historical practices and past studies suggest an RI is warranted.

The possible classes of contaminants and the affected matrices: Contaminants found to be of potential concern in previous studies
are discussed in the conceptual site model, Section 3 of the SWMU 4 Work Plan.

The rationale for inclusion of chemical and non-chemical analyses: See Section 4 of the SWMU 4 Work Plan.

Information concerning various environmental indicators: Discussion and site maps are found in Sections 3 and 4 of the SWMU 4
Work Plan.

Project decision conditions (“If..., then...” statements): If RI data adequately delineate nature and extent of contamination, then
conduct quantitative human health and ecological risk assessments; otherwise, recommend additional data collection as part of
supplemental RI. If risk assessments indicate potential risks are at acceptable levels, based on quantitative estimates, and/or
comparison to background concentrations, or other acceptable procedures, then recommend no further action; otherwise,
recommend process to evaluate means of eliminating, mitigating, and/or controlling the risks.
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QAPP Worksheet #11
Project Quality Objectives/Systematic Planning Process Statements

Who will use the data? Data will be used by the Navy (and its contractors) and the other stakeholder agencies to ensure the site is
adequately assessed and, if necessary, appropriate measures are taken to provide adequate protection of human health and the
environment at SWMU 4.

What will the data be used for? The data will be used to determine to the nature and extent of contamination in environmental
media from past Navy operations and the potential risks posed by the contamination, if present.

What type of data are needed? (target analytes, analytical groups, field screening, on-site analytical or off-site laboratory
techniques, sampling techniques. The data collected will be representative of historical waste disposal activities at the site (i.e.,
munitions OB/OD).

 Samples collected in surface soil, subsurface soil, groundwater, surface water, and sediment.
 Samples will be analyzed for metals, pesticides, PCBs, SVOCs, Explosives, Perchlorate, and VOCS. Refer to Tables 4-2 through 4-

4 of the SWMU 4 RI Work Plan.
 All soil samples collected will be field screened with an OVM by splitting either the acetate liner if a geoprobe or slide hammer is

used, by opening a split spoon, or by taking readings in a bowl after the sample is collected from a hand auger. More detail is
provided in the field SOPs, Attachment 1 of the Vieques Master QAPP and in the laboratory SOPs, attached to this QAPP.

How “good” do the data need to be in order to support the environmental decision? The quality of the data will depend on their
intended use. Screening data need not be of the same quality as data used to support human health and ecological risk assessments.
In general, the data will be of the quantity and quality necessary to provide technically sound and defensible assessments of
potential risks to human and ecological receptors posed by the contaminants identified. For risk assessment and high-level decisions
laboratory methods will meet CERCLA, EPA Region II, and Navy guidance and the data will be validated by a third-party validator
using Region II and national functional guidance.

How much data are needed? (number of samples for each analytical group, matrix, and concentration)? The data will be of the
quantity and quality necessary to provide technically sound and defensible assessments of the nature and extent of contamination
and potential risks to human and ecological receptors posed by the contaminants identified. Refer to Tables 4-2 through 4-4 of the
SWMU 4 RI Work Plan for the number of samples and analytical groups by matrix.
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Where, when, and how should the data be collected/generated? The data will be collected following the procedures outlined in the
SWMU 4 RI Work Plan and the Field SOPs in Attachment 1 of the Vieques Master QAPP.

Who will collect and generate the data? Field staff will collect the samples. In general, a laboratory will analyze samples and
produce sample data. In some cases, data will be field-generated, such as field screening (e.g., vapor monitoring, etc.) and testing
(e.g., water levels, aquifer characteristics, etc.) data.

How will the data be reported? An RI Report will be prepared that discusses the results of the data collected, including the nature
and extent of contamination and potential human health and ecological risks posed by any contamination identified. In general,
CERCLA guidance will be followed. More detail is provided in the Data Management Plan, Attachment 4 of the Vieques Master
QAPP.

How will the data be archived? The data will be archived in accordance with federal law. At the end of the project, archived data
will be returned to the Navy.
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Matrix Soil/Sediment

Analytical
Group

Volatile Organic
Compounds

Concentration
Level

Low (SOM01.1)

Sampling
Procedure1

Analytical
Method/SOP

Data Quality Indicators
(DQIs) Measurement Performance Criteria

QC Sample and/or Activity
Used to Assess Measurement

Performance

QC Sample Assesses Error for Sampling (S),
Analytical (A), or both (S&A)

contamination
must meet all internal standard and DMC

criteria; all target compounds < CRQL

Field Blanks (Equipment
Rinsate Blank, Ambient Field

Blank, Trip Blank)
S

precision should meet RPD criteria of 35% for
soil/sediment

Field Duplicate S&A

contamination/bias

must meet all internal standard and DMC
criteria; all target compounds < CRQL

except methylene chloride, acetone, and 2-
butanone which must be < 2 times the

CRQL

Method Blank A

contamination
must meet all internal standard and DMC

criteria; all target compounds < CRQL
Instrument Blank A

accuracy
surrogate recovery must meet % recovery

criteria in SOM01.1 SOW
Deuterated Monitoring

Compounds (DMC) A

precision/accuracy
must meet relative RT criteria; should meet

advisory % recovery and RPD criteria in
SOM01.1 SOW

Matrix spike/Matrix spike
duplicate

S&A

contamination/bias same as method blank Storage Blank A
1Reference number from QAPP Worksheet #21.
EPA = U.S. Environmental Protection Agency
CLP = Contract laboratory program
CRQL = Contract Required Quantitation Limit
RPD = Relative Percent Difference
SOW = Statement of Work

Measurement Performance Criteria Table

QAPP Worksheet #12-1

A-6, G-5
EPA CLP
SOM01.1

TPA061040006 12-1
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Matrix Soil/Sediment

Analytical
Group

Semivolatile
Organic

Compounds
Concentration

Level
Low (SOM01.1)

Sampling

Procedure1
Analytical

Method/SOP
Data Quality Indicators

(DQIs)
Measurement Performance

Criteria

QC Sample and/or Activity
Used to Assess Measurement

Performance

QC Sample Assesses Error for Sampling (S),
Analytical (A), or both (S&A)

contamination
must meet all internal standards and
DMC criteria; all target compounds <

CRQL

Field Blanks (Equipment
Rinsate Blank, Ambient Field

Blank)
S

precision should meet RPD criteria of 35% for
soil/sediment

Field Duplicate S&A

contamination/bias

must meet all internal standard and
DMC criteria in SOM01.1 SOW; all
target compounds < CRQL except

bis-(2-ethylhexyl)phalate which must
be < 5 times CRQL

Method Blank Low-Level A

contamination/bias
must meet all internal standard and
DMC criteria in SOM01.1 SOW; all

target compounds < CRQL
Method Blank Medium-Level A

accuracy
surrogate recovery must meet %

recovery criteria in SOM01.1 SOW
Deuterated Monitoring

Compounds (DMC)
A

precision/accuracy

must meet relative RT criteria;
should meet advisory spike recovery

and RPD criteria in the SOM01.1
SOW

Matrix spike/Matrix spike
duplicate S&A

1Reference number from QAPP Worksheet #21.
EPA = U.S. Environmental Protection Agency
CLP = Contract laboratory program
CRQL = Contract Required Quantitation Limit
RPD = Relative Percent Difference
SOW = Statement of Work

Measurement Performance Criteria Table
QAPP Worksheet #12-2

A-1, A-2, A-5, G-
5

EPA CLP
SOM01.1

TPA/061040006 12-2
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Matrix Soil/Sediment

Analytical
Group

Semivolatile Organic
Compounds

Concentration
Level

Low SIM (SOM01.1)

Sampling
Procedure1

Analytical
Method/SOP

Data Quality Indicators
(DQIs)

Measurement Performance Criteria
QC Sample and/or Activity

Used to Assess Measurement
Performance

QC Sample Assesses Error for Sampling (S),
Analytical (A), or both (S&A)

contamination
must meet all internal standard and
DMC criteria; all target compound <

CRQL

Field Blanks (Equipment
Rinsate Blank, Ambient Field

Blank)
S

precision
should meet RPD criteria of 35% for

soil/sediment
Field Duplicate S&A

contamination
must meet all internal standard and
DMC criteria in SOM01.1 SOW; all

target compounds < CRQL
Method Blank A

accuracy

surrogate recovery must meet
internal standard relative RT criteria;

must meet % recovery criteria in
SOM01.1 SOW

Deuterated Monitoring
Compounds (DMC)

A

precision/accuracy
must meet relative RT criteria; should

meet advisory spike recovery and
RPD criteria in the SOM01.1 SOW

MS/MSD S&A

1Reference number from QAPP Worksheet #21.
EPA = U.S. Environmental Protection Agency
CLP = Contract laboratory program
CRQL = Contract Required Quantitation Limit
RPD = Relative Percent Difference
SOW = Statement of Work

QAPP Worksheet #12-3
Measurement Performance Criteria Table

A-1, A-2, A-5, G-
5

EPA CLP SOM01.1

TPA061040006 12-3
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Matrix Soil/Sediment

Analytical
Group

Organochlorine
Pesticides

Concentration
Level

Low (SOM01.1)

Sampling
Procedure1

Analytical
Method/SOP

Data Quality Indicators
(DQIs)

Measurement Performance Criteria
QC Sample and/or Activity

Used to Assess Measurement
Performance

QC Sample Assesses Error for Sampling (S),
Analytical (A), or both (S&A)

contamination

all target compounds < CRQL;
surrogates must be within RT

windows; surrogate recoveries must
be within 30-150%

Field Blanks (Equipment
Rinsate Blank, Ambient Field

Blank)
S

precision
should meet RPD criteria of 35% for

soil/sediment
Field Duplicate S&A

contamination/bias

all target compounds < CRQL;
surrogates must be within RT

windows; surrogate recoveries must
be within 30-150%

Method Blank A

contamination/bias same as method blank Sulfur Blank A

contamination/bias
all target compounds < CRQL;
surrogates must be within RT

windows
Instrument Blank A

accuracy
must be within the RT windows; must
meet % recovery criteria in SOM01.1

SOW
Surrogate Spikes A

accuracy

surrogates must be within RT
windows; surrogate recoveries must
be with 30-150%;spike recoveries

must meet criteria in SOM01.1 SOW

Laboratory Control Sample A

precision/accuracy

surrogates must be within RT
windows; should meet advisory spike

recovery and RPD criteria in
SOM01.1 SOW

Matrix spike/Matrix spike
duplicate

S&A

1Reference number from QAPP Worksheet #21.
EPA = U.S. Environmental Protection Agency
CLP = Contract laboratory program
CRQL = Contract Required Quantitation Limit
RPD = Relative Percent Difference
SOW = Statement of Work

QAPP Worksheet #12-4
Measurement Performance Criteria Table

A-1, A-2, A-5, G-
5

EPA CLP
SOM01.1

TPA061040006 12-4
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Matrix Soil/Sediment

Analytical
Group

Polychlorinated
Biphenyls

Concentration
Level

Low (SOM01.1)

Sampling

Procedure1
Analytical

Method/SOP
Data Quality Indicators

(DQIs)
Measurement Performance Criteria

QC Sample and/or Activity
Used to Assess Measurement

Performance

QC Sample Assesses Error for Sampling (S),
Analytical (A), or both (S&A)

contamination

all target compounds < CRQL;
surrogates must be within RT

windows; surrogate recoveries must
be within 30-150%

Field Blanks (Equipment
Rinsate Blank, Ambient Field

Blank)
S

precision
should meet RPD criteria of 35% for

soil/sediment
Field Duplicate S&A

contamination/bias

all target compounds < CRQL;
surrogates must be within RT

windows; surrogate recoveries must
be within 30-150%

Method Blank A

contamination/bias same as method blank Sulfur Blank A

contamination/bias
all target compounds < CRQL;
surrogates must be within RT

windows
Instrument Blank A

accuracy

surrogates must be within RT
windows; surrogate recoveries must
be with 30-150%;spike recoveries

must meet criteria in SOM01.1 SOW

Laboratory Control Sample A

accuracy
must be within RT windows; must

meet % recovery criteria in SOM01.1
SOW

Surrogate Spikes A

precision/accuracy

surrogates must be within RT
windows; should meet advisory spike

recovery and RPD criteria in
SOM01.1 SOW

Matrix spike/Matrix spike
duplicate S&A

1Reference number from QAPP Worksheet #21.
EPA = U.S. Environmental Protection Agency
CLP = Contract laboratory program
CRQL = Contract Required Quantitation Limit
RPD = Relative Percent Difference
SOW = Statement of Work

QAPP Worksheet #12-5
Measurement Performance Criteria Table

A-1, A-2, A-5, G-
5

EPA CLP
SOM01.1

TPA061040006 12-5
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Matrix Soil/Sediment

Analytical
Group

Explosives

Concentration
Level

Medium (DoD
Perchlorate
Handbook)

Sampling
Procedure1

Analytical
Method/SOP

Data Quality Indicators
(DQIs)

Measurement Performance
Criteria

QC Sample and/or Activity
Used to Assess Measurement

Performance

QC Sample Assesses Error for Sampling (S),
Analytical (A), or both (S&A)

contamination
no target compounds > the reporting

limit

Field Blanks (Equipment
Rinsate Blank, Ambient Field

Blank)
S

precision
should meet RPD criteria of 20% for

soil/sediment
Field Duplicate S&A

contamination/bias no target compounds > 1/2 the
reporting limit

Method Blank A

accuracy/bias
spike recovery limits must be within

the range of 85-115%
LCS A

precision/accuracy
spike recovery limits are 75-125%;

RPD limts are 20% MS/MSD S&A

1Reference number from QAPP Worksheet #21.
RL = Reporting Limit
RPD = Relative Percent Difference
SOW = Statement of Work

A-1, A-2, A-5, G-
5

SW-846 6850

QAPP Worksheet #12-6
Measurement Performance Criteria Table

TPA061040006 12-6
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Matrix Soil/Sediment

Analytical
Group

Explosives

Concentration
Level

Medium (8330)

Sampling
Procedure1

Analytical
Method/SOP

Data Quality Indicators
(DQIs)

Measurement Performance
Criteria

QC Sample and/or Activity
Used to Assess Measurement

Performance

QC Sample Assesses Error for Sampling (S),
Analytical (A), or both (S&A)

contamination all target compound < CRQL
Field Blanks (Equipment

Rinsate Blank, Ambient Field
Blank, Trip Blank)

S

precision
should meet RPD criteria of 35% for

soil/sediment
Field Duplicate S

contamination/bias
no target compounds > the reporting

limit; surrogate recovery must be
within the limits of 38-155%

Method Blank A

accuracy/bias

surrogate recovery must be within
the limits of 38-155%; spike recovery
limits must be within the range of 50-

150%

LCS A

precision/accuracy
spike recovery limits are 50-150%;

RPD limts are 30%
MS/MSD S&A

1Reference number from QAPP Worksheet #21.
EPA = U.S. Environmental Protection Agency
CLP = Contract laboratory program

L-3 SW-846 8330

QAPP Worksheet #12-7
Measurement Performance Criteria Table

TPA061040006 12-7
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Matrix Soil/Sediment

Analytical
Group

Metals

Concentration
Level

ICP-AES
(ILM05.3)

Sampling

Procedure1

Analytical

Method/SOP2
Data Quality Indicators

(DQIs)
Measurement Performance Criteria

QC Sample and/or Activity
Used to Assess Measurement

Performance

QC Sample Assesses Error for Sampling (S),
Analytical (A), or both (S&A)

contamination all target compound < CRQL
Field Blanks (Equipment

Rinsate Blank, Ambient Field
Blank, Trip Blank)

S

precision should meet RPD criteria of 35% for
soil/sediment

Field Duplicate S

accuracy
analyte recovery must fall within the

limits of 70-130% (50-150 for
antimony, lead, and thallium)

CRQL Check Standard (CRI) A

contamination/bias All analytes must be < the CRQL Calibration Blank A

contamination/bias
absolute values of all analyte

concentrations must be ≤the CRQL
Preparation blank A

accuracy/bias

must be within ± 2x the CRQL of the
analyte's true value or ± 20% of the
analyte's true value, whichever is

greater

Interference Check Sample
(ICS)

A

accuracy/bias spike recovery limits are 75-125% Matrix Spike S&A

accuracy
purchased reference material;must
meet the recovery limits established

by the vendor
LCS A

precision/accuracy
RPD of 20%, if concentration is > 5x

CRQL; or ± the CRQL if the
concentration is < 5x CRQL

Laboratory Duplicate A

precision/accuracy should agree within 10% of the
undiluted sample

Serial Dilution A

1Reference number from QAPP Worksheet #21.
EPA = U.S. Environmental Protection Agency
CLP = Contract laboratory program

L-3
EPA CLP
ILM05.3

QAPP Worksheet #12-8
Measurement Performance Criteria Table

TPA061040006 12-8
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Matrix Soil/Sediment

Analytical
Group

Metals

Concentration
Level

ICP-MS (6020)

Sampling

Procedure1

Analytical

Method/SOP2
Data Quality Indicators

(DQIs)
Measurement Performance Criteria

QC Sample and/or Activity
Used to Assess Measurement

Performance

QC Sample Assesses Error for Sampling (S),
Analytical (A), or both (S&A)

contamination all target compound < CRQL
Field Blanks (Equipment

Rinsate Blank, Ambient Field
Blank, Trip Blank)

S

precision should meet RPD criteria of 35% for
soil/sediment

Field Duplicate S

accuracy
analyte recovery must fall within the

limits of 70-130% (50-150 for
antimony, lead, and thallium)

CRQL Check Standard (CRI) A

contamination/bias All analytes must be < the CRQL Calibration Blank A

contamination/bias
absolute values of all analyte

concentrations must be ≤the CRQL
Preparation blank A

accuracy/bias

must be within ± 2x the CRQL of the
analyte's true value or ± 20% of the
analyte's true value, whichever is

greater

Interference Check Sample
(ICS)

A

accuracy/bias spike recovery limits are 75-125% Matrix Spike S&A

accuracy
purchased reference material;must
meet the recovery limits established

by the vendor
LCS A

precision/accuracy
RPD of 20%, if concentration is > 5x

CRQL; or ± the CRQL if the
concentration is < 5x CRQL

Laboratory Duplicate A

precision/accuracy should agree within 10% of the
undiluted sample

Serial Dilution A

1Reference number from QAPP Worksheet #21.
EPA = U.S. Environmental Protection Agency
CLP = Contract laboratory program

L-3 SW-846 6020

QAPP Worksheet #12-9
Measurement Performance Criteria Table

TPA061040006 12-9
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Matrix Soil/Sediment

Analytical
Group

AVS/SEM

Concentration
Level

Medium

Sampling

Procedure1
Analytical

Method/SOP
Data Quality Indicators

(DQIs)
Measurement Performance Criteria

QC Sample and/or Activity
Used to Assess Measurement

Performance

QC Sample Assesses Error for Sampling (S),
Analytical (A), or both (S&A)

accuracy 85-105% Calibration Standard A
contamination/bias < reporting limit Calibration Blank A
contamination/bias < reporting limit Laboratory Reagent Blank A

accuracy 85-105% Laboratory Fortified Blank A

accuracy/bias 85-105%
Laboratory Fortified Sample

Matrix A

1Reference number from QAPP Worksheet #21.
EPA = U.S. Environmental Protection Agency
CLP = Contract laboratory program

L-3
EPA 821/R-91-

100

QAPP Worksheet #12-10
Measurement Performance Criteria Table

TPA061040006 12-10
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Matrix Soil/Sediment

Analytical
Group

Wet Chemistry

Concentration
Level

Medium (various)

Sampling

Procedure1
Analytical

Method/SOP
Data Quality Indicators

(DQIs)
Measurement Performance Criteria

QC Sample and/or Activity
Used to Assess Measurement

Performance

QC Sample Assesses Error for Sampling (S),
Analytical (A), or both (S&A)

contamination all target compound < CRQL
Field Blanks (Equipment

Rinsate Blank, Ambient Field
Blank, Trip Blank)

S

precision should meet RPD criteria of 35% for
soil/sediment

Field Duplicate S

accuracy ± 50% Low Range Standard (LRS) A
contamination/bias < CRQL Calibration Blank A
contamination/bias < CRQL Method Blank A

accuracy spike recovery ± 25%; RPD of ≤20 MS/MSD S&A

accuracy spike recovery ± 10% LCS A

accuracy
must agree within ± 0.05 pH unit of

true value
ICV (Initial Calibration

Verification)
A

accuracy
± 0.05 pH unit of the temperature

adjusted pH value
Known A

precision/accuracy RPD ≤20% Laboratory (sample) Duplicate A
1Reference number from QAPP Worksheet #21.
EPA = U.S. Environmental Protection Agency
CLP = Contract laboratory program

QAPP Worksheet #12-11
Measurement Performance Criteria Table

L-3

SW-846 9045C,
SW-846 9081,

Lloyd Kahn/SW-
846 9060

TPA061040006 12-11
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Matrix Water/Groundwater

Analytical
Group

Volatile Organic
Compounds

Concentration
Level

Trace (SOM01.1)

Sampling
Procedure1

Analytical
Method/SOP

Data Quality Indicators
(DQIs)

Measurement Performance Criteria
QC Sample and/or Activity

Used to Assess Measurement
Performance

QC Sample Assesses Error for Sampling (S),
Analytical (A), or both (S&A)

contamination
must meet acceptance criteria for
DMC and internal standards; all

target compounds must be < CRQL

Field Blanks (Equipment
Rinsate Blank, Ambient Field

Blank, Trip Blank)
S

precision
should meet RPD criteria of 25% for

water/groundwater
Field Duplicate S&A

contamination/bias

must meet all internal standard and
DMC criteria; all target compounds <

CRQL except methylene chloride,
acetone, and 2-butanone which must

be < 2 times the CRQL

Method Blank A

contamination
must meet all internal standard and
DMC criteria; all target compounds <

CRQL
Instrument blank A

accuracy surrogate recovery must meet %
recovery criteria in SOM01.1 SOW

Deuterated Monitoring
Compounds (DMC)

A

precision/accuracy
must meet relative RT criteria; should
meet advisory % recovery and RPD

criteria in SOM01.1 SOW
MS/MSD S&A

contamination/bias same as method blank Storage Blank A
1Reference number from QAPP Worksheet #21.
EPA = U.S. Environmental Protection Agency
CLP = Contract laboratory program
CRQL = Contract Required Quantitation Limit
RPD = Relative Percent Difference
SOW = Statement of Work

QAPP Worksheet #12-12
Measurement Performance Criteria Table

B-1, B-2, B-3, G-
2

EPA CLP SOM01.1

TPA061040006 12-12
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Matrix Water/Groundwater

Analytical
Group

Volatile Organic
Compounds

Concentration
Level

Trace SIM (SOM01.1)

Sampling
Procedure1

Analytical
Method/SOP

Data Quality Indicators
(DQIs)

Measurement Performance Criteria
QC Sample and/or Activity

Used to Assess Measurement
Performance

QC Sample Assesses Error for Sampling (S),
Analytical (A), or both (S&A)

contamination
must meet acceptance criteria for
DMC and internal standards; all

target compounds must be < CRQL

Field Blanks (Equipment
Rinsate Blank, Ambient Field

Blank, Trip Blank)
S

precision
should meet RPD criteria of 25% for

water/groundwater
Field Duplicate S&A

contamination/bias

must meet all internal standard and
DMC criteria; all target compounds <

CRQL except methylene chloride,
acetone, and 2-butanone which must

be < 2 times the CRQL2

Method Blank A

contamination
must meet all internal standard and
DMC criteria; all target compounds <

CRQL
Instrument blank A

accuracy
surrogate recovery must meet %

recovery criteria in SOM01.1 SOW
Deuterated Monitoring

Compounds (DMC) A

precision/accuracy
must meet relative RT criteria; should
meet advisory % recovery and RPD

criteria in SOM01.1 SOW
MS/MSD S&A

contamination/bias same as method blank Storage Blank A
1Reference number from QAPP Worksheet #21.
2VOA Trace SIM is only for analysis of EDB, DBCP, and Dioxane with criteria of < CRQL in MB
EPA = U.S. Environmental Protection Agency
CLP = Contract laboratory program
CRQL = Contract Required Quantitation Limit
RPD = Relative Percent Difference
SOW = Statement of Work

QAPP Worksheet #12-13
Measurement Performance Criteria Table

B-1, B-2, B-3, G-
2

EPA CLP SOM01.1

TPA061040006 12-13
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Matrix Water /Groundwater

Analytical
Group

Semivolatile Organic
Compounds

Concentration
Level

Low (SOM01.1)

Sampling
Procedure1

Analytical
Method/SOP

Data Quality Indicators
(DQIs)

Measurement Performance Criteria
QC Sample and/or Activity

Used to Assess Measurement
Performance

QC Sample Assesses Error for Sampling (S),
Analytical (A), or both (S&A)

contamination
must meet acceptance criteria for
DMC and internal standards; all

target compounds < CRQL

Field Blanks (Equipment
Rinsate Blank, Ambient Field

Blank)
S

precision
should meet RPD criteria of 25% for

water/groundwater
Field Duplicate S&A

contamination/bias

must meet all internal standard and
DMC criteria in SOM01.1 SOW; all

target compounds < CRQL except bis-
(2-ethylhexyl)phalate which must be

< 5 times CRQL

Method Blank A

accuracy
surrogate recovery must meet %

recovery criteria in SOM01.1 SOW
Deuterated Monitoring

Compounds (DMC)
A

precision/accuracy
must meet relative RT criteria; should

meet advisory spike recovery and
RPD criteria in the SOM01.1 SOW

Matrix spike/Matrix spike
duplicate

S&A

1Reference number from QAPP Worksheet #21.
EPA = U.S. Environmental Protection Agency
CLP = Contract laboratory program
CRQL = Contract Required Quantitation Limit
RPD = Relative Percent Difference
SOW = Statement of Work

QAPP Worksheet #12-14
Measurement Performance Criteria Table

B-1, B-2, G-2 EPA CLP SOM01.1

TPA061040006 12-14
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Matrix Water/Groundwater

Analytical
Group

Semivolatile Organic
Compounds

Concentration
Level

Low SIM (SOM01.1)

Sampling
Procedure1

Analytical
Method/SOP

Data Quality Indicators
(DQIs)

Measurement Performance Criteria
QC Sample and/or Activity

Used to Assess Measurement
Performance

QC Sample Assesses Error for Sampling (S),
Analytical (A), or both (S&A)

contamination
DMC and internal standard

acceptance criteria must be meet; all
target compounds < CRQL

Field Blanks (Equipment
Rinsate Blank, Ambient Field

Blank)
S

precision
should meet RPD criteria of 25% for

water/groundwater
Field Duplicate S&A

contamination
must meet all internal standard and
DMC criteria in SOM01.1 SOW; all

target compounds < CRQL
Method Blank A

accuracy

surrogate recovery must meet
internal standard relative RT criteria;

must meet % recovery criteria in
SOM01.1 SOW

Deuterated Monitoring
Compounds (DMC)

A

precision/accuracy
must meet relative RT criteria; should

meet advisory spike recovery and
RPD criteria in the SOM01.1 SOW

MS/MSD S&A

1Reference number from QAPP Worksheet #21.
EPA = U.S. Environmental Protection Agency
CLP = Contract laboratory program
CRQL = Contract Required Quantitation Limit
RPD = Relative Percent Difference
SOW = Statement of Work

QAPP Worksheet #12-15
Measurement Performance Criteria Table

B-1, B-2. G-2 EPA CLP SOM01.1

TPA061040006 12-15
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Matrix Water/Groundwater

Analytical
Group

Explosives

Concentration
Level

Medium (8330)

Sampling
Procedure1

Analytical
Method/SOP

Data Quality Indicators
(DQIs)

Measurement Performance
Criteria

QC Sample and/or Activity
Used to Assess Measurement

Performance

QC Sample Assesses Error for Sampling (S),
Analytical (A), or both (S&A)

contamination all target compound < CRQL
Field Blanks (Equipment

Rinsate Blank, Ambient Field
Blank, Trip Blank)

S

precision
should meet RPD criteria of 25% for

water/groundwater
Field Duplicate S

contamination/bias
no target compounds > the reporting

limit; surrogate recovery must be
within the limits of 39-132%

Method Blank A

accuracy/bias

surrogate recovery must be within
the limits of 39-132%; spike recovery
limits must be within the range of 50-

150%

LCS A

precision/accuracy
spike recovery limits are 50-150%;

RPD limts are 30%
MS/MSD S&A

1Reference number from QAPP Worksheet #21.
EPA = U.S. Environmental Protection Agency
CLP = Contract laboratory program

F-2 SW-846 8330

QAPP Worksheet #12-16
Measurement Performance Criteria Table

TPA061040006 12-16
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Matrix Water/Groundwater

Analytical
Group

Explosives

Concentration
Level

Medium (DoD
Perchlorate
Handbook)

Sampling

Procedure1
Analytical

Method/SOP
Data Quality Indicators

(DQIs)
Measurement Performance Criteria

QC Sample and/or Activity
Used to Assess Measurement

Performance

QC Sample Assesses Error for Sampling (S),
Analytical (A), or both (S&A)

contamination
no target compounds > the reporting

limit

Field Blanks (Equipment
Rinsate Blank, Ambient Field

Blank)
S

precision
should meet RPD criteria of 20% for

water/groundwater
Field Duplicate S&A

contamination/bias
no target compounds > 1/2 the

reporting limit
Method Blank A

accuracy/bias
spike recovery limits must be within

the range of 85-115%
LCS A

precision/accuracy
spike recovery limits are 75-125%;

RPD limts are 20% MS/MSD S&A

1Reference number from QAPP Worksheet #21.
RL = Reporting Limit
RPD = Relative Percent Difference
SOW = Statement of Work

B-1, B-2, G-2 SW-846 6850

QAPP Worksheet #12-17
Measurement Performance Criteria Table

TPA061040006 12-17
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Matrix Water/Groundwater

Analytical
Group

Organochlorine
Pesticides

Concentration
Level

Low (SOM01.1)

Sampling
Procedure1

Analytical
Method/SOP

Data Quality Indicators
(DQIs)

Measurement Performance
Criteria

QC Sample and/or Activity
Used to Assess Measurement

Performance

QC Sample Assesses Error for Sampling (S),
Analytical (A), or both (S&A)

contamination

all target compounds < CRQL;
surrogates must be within RT

windows; surrogate recoveries must
be within 30-150%

Field Blanks (Equipment
Rinsate Blank, Ambient Field

Blank)
S

precision should meet RPD criteria of 25% for
water/groundwater

Field Duplicate S&A

contamination/bias

all target compounds < CRQL;
surrogates must be within RT

windows; surrogate recoveries must
be within 30-150%

Method Blank A

contamination/bias same as method blank Sulfur Blank A

contamination/bias
all target compounds < CRQL;
surrogates must be within RT

windows
Instrument Blank A

accuracy

surrogates must be within RT
windows; surrogate recoveries must
be with 30-150%;spike recoveries

must meet criteria in SOM01.1 SOW

Laboratory Control Sample A

accuracy
must be within RT windows; must

meet % recovery criteria in SOM01.1
SOW

Surrogate Spikes A

precision/accuracy

surrogates must be within RT
windows; should meet advisory spike

recovery and RPD criteria in
SOM01.1 SOW

Matrix spike/Matrix spike
duplicate S&A

1Reference number from QAPP Worksheet #21.
EPA = U.S. Environmental Protection Agency
CLP = Contract laboratory program
CRQL = Contract Required Quantitation Limit
RPD = Relative Percent Difference
SOW = Statement of Work

QAPP Worksheet #12-18
Measurement Performance Criteria Table

B-1, B-2, G-2 EPA CLP SOM01.1

TPA061040006 12-18
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Matrix
Water/Groundwa

ter

Analytical
Group

Polychlorinated
Biphenyls

Concentration
Level

Low (SOM01.1)

Sampling
Procedure1

Analytical
Method/SOP

Data Quality Indicators
(DQIs)

Measurement Performance Criteria
QC Sample and/or Activity

Used to Assess Measurement
Performance

QC Sample Assesses Error for Sampling (S),
Analytical (A), or both (S&A)

contamination

target compounds must be < CRQL;
surrogates must be within the RT
window and within the recovery

range of 30-150%

Field Blanks (Equipment
Rinsate Blank, Ambient Field

Blank)
S

precision
should meet RPD criteria of 25% for

water/groundwater
Field Duplicate S&A

contamination/bias

target compounds must be < CRQL;
surrogates must be within the RT
window and within the recovery

range of 30-150%

Method Blank A

contamination/bias same as method blank Sulfur Cleanup Blank A

contamination/bias
target compounds must be < CRQL;

surrogates must be within the RT
window

Instrument Blank A

accuracy

surrogates must be within the RT
window and within the recovery

range of 30-150%; spike recoveries
must be within the range specified in

the SOM01.1 SOW

LCS A

accuracy
meet be within the RT window; must
meet % recovery criteria in SOM01.1

SOW
Surrogate Spikes A

precision/accuracy

surrogates must be within RT
windows; spike recoveries should be

within advisory recovery and RPD
limits stated in the SOM01.1 SOW

MS/MSD S&A

1Reference number from QAPP Worksheet #21.
EPA = U.S. Environmental Protection Agency
CLP = Contract laboratory program
CRQL = Contract Required Quantitation Limit
RPD = Relative Percent Difference
SOW = Statement of Work

QAPP Worksheet #12-19
Measurement Performance Criteria Table

B-1, B-2, G-2
EPA CLP
SOM01.1

TPA061040006 12-19
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Matrix Water/Groundwater

Analytical
Group

Metals

Concentration
Level

ICP-MS and ICP-AES
(ILM05.3)

Sampling
Procedure1 Analytical Method/SOP

Data Quality Indicators
(DQIs)

Measurement Performance
Criteria

QC Sample and/or Activity
Used to Assess Measurement

Performance

QC Sample Assesses Error for Sampling (S),
Analytical (A), or both (S&A)

contamination all target compound < CRQL
Field Blanks (Equipment

Rinsate Blank, Ambient Field
Blank, Trip Blank)

S

precision
should meet RPD criteria of 25% for

water/groundwater
Field Duplicate S

accuracy
analyte recovery must fall within the

limits of 70-130% (50-150 for
antimony, lead, and thallium)

CRQL Check Standard (CRI) A

contamination/bias All analytes must be < the CRQL Calibration Blank A

contamination/bias
absolute values of all analyte

concentrations must be ≤the CRQL Preparation blank A

accuracy/bias

must be within ± 2x the CRQL of the
analyte's true value or ± 20% of the
analyte's true value, whichever is

greater; for ICP-MS must be within ±
3x the CRQL of the analyte's true

value

Interference Check Sample
(ICS)

A

accuracy/bias spike recovery limits are 75-125% Matrix Spike S&A

accuracy
must meet the recovery limits of 20%

of the true value LCS A

precision/accuracy
RPD of 20%, if concentration is > 5x

CRQL; or ± the CRQL if the
concentration is < 5x CRQL

Laboratory Duplicate A

precision/accuracy
should agree within 10% of the

undiluted sample
Serial Dilution A

1Reference number from QAPP Worksheet #21.
EPA = U.S. Environmental Protection Agency
CLP = Contract laboratory program

F-2 EPA CLP ILM05.3

QAPP Worksheet #12-20
Measurement Performance Criteria Table

TPA061040006 12-20
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Matrix Water/Groundwater

Analytical
Group

Metals

Concentration
Level

Trace (6020)

Sampling
Procedure1 Analytical Method/SOP

Data Quality Indicators
(DQIs)

Measurement Performance
Criteria

QC Sample and/or Activity
Used to Assess Measurement

Performance

QC Sample Assesses Error for Sampling (S),
Analytical (A), or both (S&A)

contamination all target compound < CRQL
Field Blanks (Equipment

Rinsate Blank, Ambient Field
Blank, Trip Blank)

S

precision
should meet RPD criteria of 25% for

water/groundwater
Field Duplicate S

accuracy
analyte recovery must fall within the

limits of 70-130% (50-150 for
antimony, lead, and thallium)

CRQL Check Standard (CRI) A

contamination/bias All analytes must be < the CRQL Calibration Blank A

contamination/bias
absolute values of all analyte

concentrations must be ≤the CRQL Preparation blank A

accuracy/bias

must be within ± 2x the CRQL of the
analyte's true value or ± 20% of the
analyte's true value, whichever is

greater

Interference Check Sample
(ICS) A

accuracy/bias spike recovery limits are 75-125% Matrix Spike S&A

accuracy
must meet the recovery limits of 20%

of the true value LCS A

precision/accuracy
RPD of 20%, if concentration is > 5x

CRQL; or ± the CRQL if the
concentration is < 5x CRQL

Laboratory Duplicate A

precision/accuracy should agree within 10% of the
undiluted sample

Serial Dilution A

1Reference number from QAPP Worksheet #21.
EPA = U.S. Environmental Protection Agency
CLP = Contract laboratory program

F-2 SW-846 6020

QAPP Worksheet #12-21
Measurement Performance Criteria Table

TPA061040006 12-21
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Matrix Water/Groundwater

Analytical
Group

Wet Chemistry

Concentration
Level

Medium (various)

Sampling
Procedure1

Analytical
Method/SOP2

Data Quality Indicators
(DQIs)

Measurement Performance
Criteria

QC Sample and/or Activity
Used to Assess Measurement

Performance

QC Sample Assesses Error for Sampling (S),
Analytical (A), or both (S&A)

contamination all target compound < CRQL
Field Blanks (Equipment

Rinsate Blank, Ambient Field
Blank, Trip Blank)

S

contamination/bias < CRQL Calibration Blank A
contamination/bias < CRQL Method Blank A

accuracy spike recovery limits ± 10% LCS A
precision RPD ≤ 20% Laboratory (sample) Duplicate A

contamination all target compound < CRQL
Field Blanks (Equipment

Rinsate Blank, Ambient Field
Blank, Trip Blank)

S

contamination/bias < CRQL Calibration Blank A
contamination/bias < CRQL Method Blank A

accuracy
must agree within ± 0.05 pH unit of

true value
ICV (Initial Calibration

Verification) A

accuracy must agree within ± 0.05 pH unit of
the temperature adjusted pH value

Known A

precision/accuracy RPD ≤20% Laboratory (sample) Duplicate A

contamination all target compound < CRQL
Field Blanks (Equipment

Rinsate Blank, Ambient Field
Blank, Trip Blank)

S

contamination/bias < CRQL Method Blank A
accuracy spike recovery limits ± 10% LCS A
precision RPD ≤ 20% Laboratory (sample) Duplicate A

1Reference number from QAPP Worksheet #21.
EPA = U.S. Environmental Protection Agency
SOP = Standard Operating Procedures

QAPP Worksheet #12-22
Measurement Performance Criteria Table

MS/MSD S&A

MCAWW 130.2, EPA
300.0, EPA 310.1,

SW-846 9060

F-2

precision/accuracy

spike recovery limits ± 30%for all
methods excluding EPA 300.0; spike

recovery limits ± 10% for EPA
300.0; RPD ≤20% for all methods

SW-846 9040B

EPA 160.1

TPA061040006 12-22
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QAPP Worksheet #13
Secondary Data Criteria and Limitations Table

Secondary Data

Data Source

(Originating Organization,
Report Title, and Date)

Data Generator(s)

(Originating Org., Data
Types, Data Generation/

Collection Dates) How Data Will Be Used Limitations on Data Use

N/A N/A N/A N/A N/A
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QAPP Worksheet #14
Summary of Project Tasks

Sampling Tasks:
1. Monitor groundwater, and surface water quality parameters of temperature, pH, dissolved oxygen (DO), turbidity, oxidation

reduction potential (ORP), and specific conductance.

2. Organic vapor monitoring.

3. Collect surface water, sediment, surface and subsurface soil, and groundwater samples.

4. Install, develop, and potentially abandon monitoring wells.

5. Advance and then backfill subsurface soil borings.

6. Characterize lithology during subsurface drilling.

7. Conduct aquifer testing through slug tests.

8. Conduct a hydraulic tidal influence study.

9 Collect surface water and groundwater level measurements.

10. Survey sample locations, using GPS, monitoring well elevations to be surveyed by a professional surveyor .

11. Dispose of investigation derived wastes (IDW). 12. Decontaminate reusable equipment that comes in contact with environmental
samples.

Analysis Tasks:
1. The laboratory will process, prepare, and analyze groundwater, surface water, sediment, and soil samples.

2. The laboratory will perform routine analysis of environmental samples target compound list (TCL) volatile organic compounds
(VOCs), TCL semivolatile organic compounds (SVOCs), target analyte list (TAL) metals, TCL pesticides/polychlorinated
biphenyls (PCBs), and explosives.
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QAPP Worksheet #14
Summary of Project Tasks

TPA061040006 14-2

Quality Control Tasks:
1. Implement SOPs for field and laboratory activities being performed.

2. QC samples are described on Worksheet #28.

Secondary Data:
1. N/A.

Data Management Tasks:
1. Analytical data will be placed in a database after validation. See Data Management Plan, Attachment 4 of the Master Vieques

QAPP.

Documentation and Records:
1. See Worksheet #29.

Assessment/Audit Tasks:
1. See Worksheets #31 and #32.

Data Review Tasks:
1. See Worksheets #35 and #36 for data validation tasks.

2. See Worksheet #37 for data usability assessment tasks.
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Matrix: Soil
Analytical Group: Volatile Organic Compounds
Concentration Level: Low (SOM01.1)

MDLs Method QLs MDLs QLs

Dichlorodifluoromethane 75-71-8 9400 μg/kg NA 5 μg/kg 5 μg/kg 0.63 µg/kg 5 µg/kg
Chloromethane 74-87-3 4700 μg/kg NA 5 μg/kg 5 μg/kg 0.80 µg/kg 5 µg/kg

Vinyl Chloride 75-01-4 79 μg/kg 10 μg/kg 3 5μg/kg 5 μg/kg 0.70 µg/kg 5 µg/kg
Bromomethane 74-83-9 390 μg/kg NA 5 μg/kg 5 μg/kg 0.78 µg/kg 5 µg/kg

Chloroethane 75-00-3 3000 μg/kg NA 5 μg/kg 5 μg/kg 0.93 µg/kg 5 µg/kg

Trichlorofluoromethane 75-69-4 39000 μg/kg NA 5 μg/kg 5 μg/kg 0.71 µg/kg 5 µg/kg
1,1-Dichloroethene 75-35-4 12000 μg/kg 100μg/kg 3 5 μg/kg 5 μg/kg 0.74 µg/kg 5 µg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 2100000 μg/kg NA 5 μg/kg 5 μg/kg 0.62 µg/kg 5 µg/kg
Acetone 67-64-1 1400000 μg/kg NA 10 μg/kg 10μg/kg 7.93 µg/kg 10 µg/kg

Carbon Disulfide 75-15-0 36000 μg/kg NA 5 μg/kg 5 μg/kg 0.64 µg/kg 5 µg/kg
Methyl Acetate 79-20-9 2200000 μg/kg NA 5 μg/kg 5 μg/kg 1.38 µg/kg 5 µg/kg

Methylene Chloride 75-09-2 9100 μg/kg NA 5 μg/kg 5 μg/kg 0.60 µg/kg 5 µg/kg
trans-1,2-Dichloroethene 156-60-5 6900 μg/kg NA 5 μg/kg 5 μg/kg 0.89 µg/kg 5 µg/kg

Methyl tert-Butyl Ether 1634-04-4 17000 μg/kg NA 5 μg/kg 5 μg/kg 0.52 µg/kg 5 µg/kg
1,1-Dichloroethane 75-34-3 51000 μg/kg 20 μg/kg 3 5 μg/kg 5 μg/kg 0.71 µg/kg 5 µg/kg

cis-1,2-Dichloroethene 156-59-2 4300 μg/kg 200 μg/kg 3
5 μg/kg 5 μg/kg 0.74 µg/kg 5 µg/kg

2-Butanone 78-93-3 2200000 μg/kg NA 10 μg/kg 10μg/kg 3.59 µg/kg 10 µg/kg

Bromochloromethane 74-97-5 820 μg/kg* NA 5 μg/kg 5 μg/kg 0.58 µg/kg 5 µg/kg
Chloroform 67-66-3 220 μg/kg 20 μg/kg 3 5 μg/kg 5 μg/kg 0.69 µg/kg 5 µg/kg

1,1,1-Trichloroethane 71-55-6 200000 μg/kg 70 ug/kg 3 5 μg/kg 5 μg/kg 0.79 µg/kg 5 µg/kg
Cyclohexane 110-82-7 140000 μg/kg 100 μg/kg 5 5 μg/kg 5 μg/kg 0.61 µg/kg 5 µg/kg

Carbon Tetrachloride 56-23-5 220 μg/kg 1000000 μg/kg 4 5 μg/kg 5 μg/kg 0.74 µg/kg 5 µg/kg
Benzene 71-43-2 640 μg/kg 10 μg/kg 3 5 μg/kg 5 μg/kg 0.69 µg/kg 5 µg/kg

1,2-Dichloroethane 107-06-2 280 μg/kg 20 μg/kg 3 5 μg/kg 5 μg/kg 0.62 µg/kg 5 µg/kg
1,4-Dioxane 123-91-1 44000 μg/kg NA 100 μg/kg 100 μg/kg 50 µg/kg 100 µg/kg

Trichloroethene 79-01-6 53 μg/kg7 100 μg/kg 3 5 μg/kg 5 μg/kg 0.69 µg/kg 5 µg/kg
Methylcyclohexane 108-87-2 260000 μg/kg NA 5 μg/kg 5 μg/kg 0.56 µg/kg 5 µg/kg

1,2-Dichloropropane 78-87-5 340 μg/kg 700000 μg/kg 4 5 μg/kg 5 μg/kg 0.62 µg/kg 5 µg/kg
Bromodichloromethane 75-27-4 820 μg/kg NA 5 μg/kg 5 μg/kg 0.61 µg/kg 5 µg/kg

cis-1,3-Dichloropropene 10061-01-5 780 μg/kg NA 5 μg/kg 5 μg/kg 0.64 µg/kg 5 µg/kg

4-Methyl-2-pentanone 108-10-1 530000 μg/kg NA 10 μg/kg 10μg/kg 1.47 µg/kg 10 µg/kg
Toluene 108-88-3 66000 μg/kg 200000 μg/kg 6 5 μg/kg 5 μg/kg 0.70 µg/kg 5 µg/kg

trans-1,3-Dichloropropene 10061-02-6 780 μg/kg NA 5 μg/kg 5 μg/kg 0.72 µg/kg 5 µg/kg
1,1,2-Trichloroethane 79-00-5 730 μg/kg 400 μg/kg 3 5 μg/kg 5 μg/kg 0.60 µg/kg 5 µg/kg

Tetrachloroethene 127-18-4 480 μg/kg 2 μg/kg 3
5 μg/kg 5 μg/kg 0.8 µg/kg 5 µg/kg

2-Hexanone 591-78-6 310000 μg/kg NA 10 μg/kg 10μg/kg 2.08 µg/kg 10 µg/kg

Dibromochloromethane 124-48-1 1100 μg/kg NA 5 μg/kg 5 μg/kg 0.51 µg/kg 5 µg/kg
1,2-Dibromoethane 106-93-4 32 μg/kg NA 5 μg/kg 5 μg/kg 0.51 µg/kg 5 µg/kg

Chlorobenzene 108-90-7 15000 μg/kg 40000 μg/kg 4
5 μg/kg 5 μg/kg 0.77 µg/kg 5 µg/kg

Ethylbenzene 100-41-4 400000 μg/kg 30 μg/kg 3 5 μg/kg 5 μg/kg 0.69 µg/kg 5 µg/kg

m,p-Xylene NA 27000 μg/kg** 100 μg/kg 3
5 μg/kg 5 μg/kg 0.84 µg/kg 5 µg/kg

o-Xylene 95-47-6 27000 μg/kg** 100 μg/kg 3 5 μg/kg 5 μg/kg 0.69 µg/kg 5 µg/kg

Styrene 100-42-5 440000 μg/kg 300000 μg/kg 6 5 μg/kg 5 μg/kg 0.67 µg/kg 5 µg/kg
Bromoform 75-25-2 62000 μg/kg NA 5 μg/kg 5 μg/kg 0.42 µg/kg 5 µg/kg

Isopropylbenzene 98-82-8 57000 μg/kg NA 5 μg/kg 5 μg/kg 0.68 µg/kg 5 µg/kg
1,1,2,2-Tetrachloroethane 79-34-5 410 μg/kg NA 5 μg/kg 5 μg/kg 0.65 µg/kg 5 µg/kg

1,3-Dichlorobenzene 541-73-1 53000 μg/kg NA 5 μg/kg 5 μg/kg 0.83 µg/kg 5 µg/kg
1,4-Dichlorobenzene 106-46-7 3400 μg/kg 20000 μg/kg 4 5 μg/kg 5 μg/kg 0.84 µg/kg 5 µg/kg

1,2-Dichlorobenzene 95-50-1 110000 μg/kg NA 5 μg/kg 5 μg/kg 0.75 µg/kg 5 µg/kg
1,2-Dibromo-3-chloropropane 96-12-8 210 μg/kg NA 5 μg/kg 5 μg/kg 0.45 µg/kg 5 µg/kg

1,2,4-Trichlorobenzene 120-82-1 6200 μg/kg 20000 μg/kg 4 5 μg/kg 5 μg/kg 0.91 µg/kg 5 µg/kg
1,2,3-Trichlorobenzene 87-61-6 6200 μg/kg*** 20000 μg/kg 4 5 μg/kg 5 μg/kg 0.95 µg/kg 5 µg/kg
1 Analytical QLs are those documented in promulgated CLP methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.

* = Bromodichloromethane PRG value used as surrogate.
** = Total xylene PRG value used as surrogate.

*** = 1,2,4-Trichlorobenzene PRG value used as surrogate.

NA = Not Available
Human Health Project Action Limits are from the October 2004 Region IX Preliminary Remediation Goals (PRGs), and are subject to change when PRGs are updated.
3 Ministry of Housing, Spatial Planning and Environment, 2000
4 Efroymson, 1997a
5 Beyer, 1990
6 Efroymson, 1997b

Note: Action Limit values in this table are only intended for evaluating laboratory limits. Values used in human health and ecological risk assessments may differ for some
chemicals based on site specific conditions.

Shading represents Project Action Limits which are below Project Quantitation Limits.

QAPP Worksheet #15-1
Reference Limits and Evaluation Table

Analyte CAS Number

Human Health
Project Screening

Values

Project
Quantitation
Limit Goal

Analytical Method1 Achievable Laboratory Limits2

Ecological Project
Screening Values

TPA061040006 15-1
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Matrix: Sediment

Analytical Group: Volatile Organic Compounds
Concentration Level: Low (SOM01.1)

Freshwater Marine 3
MDLs Method QLs MDLs QLs

Dichlorodifluoromethane 75-71-8 9400 μg/kg NA NA 5 μg/kg 5 μg/kg 0.63 µg/kg 5 µg/kg

Chloromethane 74-87-3 4700 μg/kg NA NA 5 μg/kg 5 μg/kg 0.80 µg/kg 5 µg/kg

Vinyl Chloride 75-01-4 79 μg/kg NA NA 5 μg/kg 5 μg/kg 0.70 µg/kg 5 µg/kg

Bromomethane 74-83-9 390 μg/kg NA NA 5 μg/kg 5 μg/kg 0.78 µg/kg 5 µg/kg
Chloroethane 75-00-3 3000 μg/kg NA NA 5 μg/kg 5 μg/kg 0.93 µg/kg 5 µg/kg

Trichlorofluoromethane 75-69-4 39000 μg/kg NA NA 5 μg/kg 5 μg/kg 0.71 µg/kg 5 µg/kg

1,1-Dichloroethene 75-35-4 12000 μg/kg NA NA 5 μg/kg 5 μg/kg 0.74 µg/kg 5 µg/kg

1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 210000 μg/kg NA NA 5 μg/kg 5 μg/kg 0.62 µg/kg 5 µg/kg
Acetone 67-64-1 1400000 μg/kg NA NA 10 μg/kg 10μg/kg 7.93 µg/kg 10 µg/kg

Carbon Disulfide 75-15-0 36000 μg/kg NA NA 5 μg/kg 5 μg/kg 0.64 µg/kg 5 µg/kg

Methyl Acetate 79-20-9 2200000 μg/kg NA NA 5 μg/kg 5 μg/kg 1.38 µg/kg 5 µg/kg

Methylene Chloride 75-09-2 9100 μg/kg NA NA 5 μg/kg 5 μg/kg 0.60 µg/kg 5 µg/kg

trans-1,2-Dichloroethene 156-60-5 6900 μg/kg NA NA 5 μg/kg 5 μg/kg 0.89 µg/kg 5 µg/kg
Methyl tert-Butyl Ether 1634-04-4 17000 μg/kg NA NA 5 μg/kg 5 μg/kg 0.52 µg/kg 5 µg/kg

1,1-Dichloroethane 75-34-3 51000 μg/kg NA NA 5 μg/kg 5 μg/kg 0.71 µg/kg 5 µg/kg

cis-1,2-Dichloroethene 156-59-2 4300 μg/kg NA NA 5 μg/kg 5 μg/kg 0.74 µg/kg 5 µg/kg

2-Butanone 78-93-3 2200000 μg/kg NA NA 10 μg/kg 10μg/kg 3.59 µg/kg 10 µg/kg
Bromochloromethane 74-97-5 820 μg/kg* NA NA 5 μg/kg 5 μg/kg 0.58 µg/kg 5 µg/kg

Chloroform 67-66-3 220 μg/kg NA NA 5 μg/kg 5 μg/kg 0.69 µg/kg 5 µg/kg

1,1,1-Trichloroethane 71-55-6 200000 μg/kg NA NA 5 μg/kg 5 μg/kg 0.79 µg/kg 5 µg/kg

Cyclohexane 110-82-7 140000 μg/kg NA NA 5 μg/kg 5 μg/kg 0.61 µg/kg 5 µg/kg
Carbon Tetrachloride 56-23-5 220 μg/kg NA NA 5 μg/kg 5 μg/kg 0.74 µg/kg 5 µg/kg

Benzene 71-43-2 640 μg/kg NA NA 5 μg/kg 5 μg/kg 0.69 µg/kg 5 µg/kg

1,2-Dichloroethane 107-06-2 280 μg/kg NA NA 5 μg/kg 5 μg/kg 0.62 µg/kg 5 µg/kg

1,4-Dioxane 123-91-1 44000 μg/kg NA NA 100 μg/kg 100 μg/kg 50 µg/kg 100 µg/kg
Trichloroethene 79-01-6 53 μg/kg4 NA 41 ug/kg 5 μg/kg 5 μg/kg 0.69 µg/kg 5 µg/kg

Methylcyclohexane 108-87-2 260000 μg/kg NA NA 5 μg/kg 5 μg/kg 0.56 µg/kg 5 µg/kg

1,2-Dichloropropane 78-87-5 340 μg/kg NA NA 5 μg/kg 5 μg/kg 0.62 µg/kg 5 µg/kg

Bromodichloromethane 75-27-4 820 μg/kg NA NA 5 μg/kg 5 μg/kg 0.61 µg/kg 5 µg/kg
cis-1,3-Dichloropropene 10061-01-5 780 μg/kg NA NA 5 μg/kg 5 μg/kg 0.64 µg/kg 5 µg/kg

4-Methyl-2-pentanone 108-10-1 530000 μg/kg NA NA 10 μg/kg 10μg/kg 1.47 µg/kg 10 µg/kg

Toluene 108-88-3 66000 μg/kg NA NA 5 μg/kg 5 μg/kg 0.70 µg/kg 5 µg/kg

trans-1,3-Dichloropropene 10061-02-6 780 μg/kg NA NA 5 μg/kg 5 μg/kg 0.72 µg/kg 5 µg/kg
1,1,2-Trichloroethane 79-00-5 730 μg/kg NA NA 5 μg/kg 5 μg/kg 0.60 µg/kg 5 µg/kg

Tetrachloroethene 127-18-4 480 μg/kg NA 57 μg/kg 5 μg/kg 5 μg/kg 0.8 µg/kg 5 µg/kg

2-Hexanone 591-78-6 310000 μg/kg NA NA 10 μg/kg 10μg/kg 2.08 µg/kg 10 µg/kg

Dibromochloromethane 124-48-1 1100 μg/kg NA NA 5 μg/kg 5 μg/kg 0.51 µg/kg 5 µg/kg

1,2-Dibromoethane 106-93-4 32 μg/kg NA NA 5 μg/kg 5 μg/kg 0.51 µg/kg 5 µg/kg
Chlorobenzene 108-90-7 15000 μg/kg NA NA 5 μg/kg 5 μg/kg 0.77 µg/kg 5 µg/kg

Ethylbenzene 100-41-4 190000 μg/kg NA 4μg/kg 5 μg/kg 5 μg/kg 0.69 µg/kg 5 µg/kg

m,p-Xylene NA 27000 μg/kg** NA 4μg/kg 5 μg/kg 5 μg/kg 0.84 µg/kg 5 µg/kg

o-Xylene 95-47-6 27000 μg/kg** NA 4μg/kg 5 μg/kg 5 μg/kg 0.69 µg/kg 5 µg/kg
Styrene 100-42-5 440000 μg/kg NA NA 5 μg/kg 5 μg/kg 0.67 µg/kg 5 µg/kg

Bromoform 75-25-2 62000 μg/kg NA NA 5 μg/kg 5 μg/kg 0.42 µg/kg 5 µg/kg

Isopropylbenzene 98-82-8 57000 μg/kg NA NA 5 μg/kg 5 μg/kg 0.68 µg/kg 5 µg/kg

1,1,2,2-Tetrachloroethane 79-34-5 410 μg/kg NA NA 5 μg/kg 5 μg/kg 0.65 µg/kg 5 µg/kg
1,3-Dichlorobenzene 541-73-1 53000 μg/kg NA NA 5 μg/kg 5 μg/kg 0.83 µg/kg 5 µg/kg

1,4-Dichlorobenzene 106-46-7 3400 μg/kg NA 110 μg/kg 5 μg/kg 5 μg/kg 0.84 µg/kg 5 µg/kg

1,2-Dichlorobenzene 95-50-1 110000 μg/kg NA 13 μg/kg 5 μg/kg 5 μg/kg 0.75 µg/kg 5 µg/kg

1,2-Dibromo-3-chloropropane 96-12-8 210 μg/kg NA NA 5 μg/kg 5 μg/kg 0.45 µg/kg 5 µg/kg
1,2,4-Trichlorobenzene 120-82-1 6200 μg/kg NA 4.8 μg/kg 5 μg/kg 5 μg/kg 0.91 µg/kg 5 µg/kg

1,2,3-Trichlorobenzene 87-61-6 6200 μg/kg*** NA NA 5 μg/kg 5 μg/kg 0.95 µg/kg 5 µg/kg
1 Analytical QLs are those documented in promulgated CLP methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.
3 National Oceanic and Atmospheric Association, Buchman,1999
4 Based on Cal/EPA toxicity values.

* = Bromodichloromethane PRG value used as surrogate.

** = Total xylene PRG value used as surrogate.

*** = 1,2,4-Trichlorobenzene PRG value used as surrogate.

NA = Not Available

Human Health Project Action Limits are from the October 2004 Region IX Preliminary Remediation Goals (PRGs), and are subject to change when PRGs are updated.

Achievable Laboratory Limits2

Note: Action Limit values in this table are only intended for evaluating laboratory limits. Values used in juman health and ecological risk assessments may differ for some chemicals based on
site specific conditions.

Shading represents Project Action Limits which are below Project Quantitation Limits.

Ecological Project Screening
Values

QAPP Worksheet #15-2
Reference Limits and Evaluation Table

Analyte CAS Number

Human Health
Project

Screening Values

Project
Quantitation
Limit Goal

Analytical Method1
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Matrix: Soil
Analytical Group: Semi Volatile Organic Compounds
Concentration Level: Low (SOM01.1)

MDLs Method QLs MDLs QLs
Benzaldehyde 100-52-7 610000μg/kg NA 170 μg/kg 170 μg/kg 35.75μg/kg 170 μg/kg
Phenol 108-95-2 1800000 μg/kg 30000 μg/kg 3 170 μg/kg 170 μg/kg 25.21μg/kg 170 μg/kg
bis-(2-Chloroethyl) ether 111-44-4 220 μg/kg NA 170 μg/kg 170 μg/kg 36.79μg/kg 170 μg/kg
2-Chlorophenol 95-57-8 6300 μg/kg NA 170 μg/kg 170 μg/kg 32.88μg/kg 170 μg/kg
2-Methylphenol 95-48-7 310000μg/kg NA 170 μg/kg 170 μg/kg 31.67μg/kg 170 μg/kg
2,2'-oxybis(1-Chloropropane) 108-60-1 2900 μg/kg NA 170 μg/kg 170 μg/kg 24.57μg/kg 170 μg/kg
Acetophenone 98-86-2 780000μg/kg NA 170 μg/kg 170 μg/kg 36.22μg/kg 170 μg/kg
4-Methylphenol 106-44-5 31000 μg/kg NA 170 μg/kg 170 μg/kg 29.85μg/kg 170 μg/kg
N-Nitroso-di-n propylamine 621-64-7 69 μg/kg NA 170 μg/kg 170 μg/kg 30.58μg/kg 170 μg/kg
Hexachloroethane 67-72-1 6100 μg/kg NA 170 μg/kg 170 μg/kg 39.34μg/kg 170 μg/kg
Nitrobenzene 98-95-3 2000 μg/kg 40000 μg/kg 3 170 μg/kg 170 μg/kg 34.49μg/kg 170 μg/kg
Isophorone 78-59-1 510000μg/kg NA 170 μg/kg 170 μg/kg 30.05μg/kg 170 μg/kg
2-Nitrophenol 88-75-5 6300 μg/kg* NA 170 μg/kg 170 μg/kg 37.69μg/kg 170 μg/kg
2,4-Dimethylphenol 105-67-9 120000μg/kg NA 170 μg/kg 170 μg/kg 36.87μg/kg 170 μg/kg
bis(2-Chloroethoxy) methane 111-91-1 2900μg/kg** NA 170 μg/kg 170 μg/kg 35.33μg/kg 170 μg/kg
2,4-Dichlorophenol 120-83-2 18000 μg/kg NA 170 μg/kg 170 μg/kg 31.49μg/kg 170 μg/kg
Naphthalene 91-20-3 5600 μg/kg 100 μg/kg 4 170 μg/kg 170 μg/kg 38.65μg/kg 170 μg/kg
4-Chloroaniline 106-47-8 24000 μg/kg NA 170 μg/kg 170 μg/kg 77.86μg/kg 170 μg/kg
Hexachlorobutadiene 87-68-3 1800 μg/kg NA 170 μg/kg 170 μg/kg 44.39μg/kg 170 μg/kg
Caprolactam 105-60-2 3100000 μg/kg NA 170 μg/kg 170 μg/kg 39.47μg/kg 170 μg/kg
4-Chloro-3-methylphenol 59-50-7 6300 μg/kg NA 170 μg/kg 170 μg/kg 35.73μg/kg 170 μg/kg
2-Methylnaphthalene 91-57-6 160000μg/kg NA 170 μg/kg 170 μg/kg 38.35μg/kg 170 μg/kg
1,2,4,5-Tetrachlorobenzene 95-94-3 1800 μg/kg NA 170 μg/kg 170 μg/kg 40.55μg/kg 170 μg/kg
Hexachlorocyclo-pentadiene 77-47-4 37000 μg/kg 10000 μg/kg 5 170 μg/kg 170 μg/kg 6.87 μg/kg 170 μg/kg
2,4,6-Trichlorophenol 88-06-2 610 μg/kg 10000 μg/kg 3 170 μg/kg 170 μg/kg 35.32μg/kg 170 μg/kg
2,4,5-Trichlorophenol 95-95-4 610000μg/kg 4000 μg/kg 5 170 μg/kg 170 μg/kg 30.82μg/kg 170 μg/kg
1,1'-Biphenyl 92-52-4 300000μg/kg NA 170 μg/kg 170 μg/kg 34.56μg/kg 170 μg/kg
2-Chloronaphthalene 91-58-7 490000μg/kg NA 170 μg/kg 170 μg/kg 34.03μg/kg 170 μg/kg
2-Nitroaniline 88-74-4 180000μg/kg NA 330 μg/kg 330 μg/kg 28.86μg/kg 330 μg/kg
Dimethylphthalate 131-11-3 61000000μg/kg 200000 μg/kg 3 170 μg/kg 170 μg/kg 35.52μg/kg 170 μg/kg
2,6-Dinitrotoluene 606-20-2 6100 μg/kg NA 170 μg/kg 170 μg/kg 35.95μg/kg 170 μg/kg
Acenaphthylene 208-96-8 370000μg/kg6 NA 170 μg/kg 170 μg/kg 32.28μg/kg 170 μg/kg
3-Nitroaniline 99-09-2 1800 μg/kg NA 330 μg/kg 330 μg/kg 41.45μg/kg 330 μg/kg
Acenaphthene 83-32-9 370000μg/kg 20000 μg/kg 5 170 μg/kg 170 μg/kg 37.73μg/kg 170 μg/kg

2,4-Dinitrophenol 51-28-5 12000 μg/kg 20000 μg/kg 5 330 μg/kg 330 μg/kg 45.36μg/kg 330 μg/kg
4-Nitrophenol 100-02-7 2000 μg/kg7 7000 μg/kg 3 330 μg/kg 330 μg/kg 33.36μg/kg 330 μg/kg
Dibenzofuran 132-64-9 15000 μg/kg NA 170 μg/kg 170 μg/kg 35.68μg/kg 170 μg/kg
2,3,4,6-Tetrachlorophenol 58-90-2 180000μg/kg NA 170 μg/kg 170 μg/kg 41.79μg/kg 170 μg/kg
2,4-Dinitrotoluene 121-14-2 12000 μg/kg NA 170 μg/kg 170 μg/kg 39.12μg/kg 170 μg/kg

Diethylphthalate 84-66-2 4900000 μg/kg 100000 μg/kg 5 170 μg/kg 170 μg/kg 38.96μg/kg 170 μg/kg
Fluorene 86-73-7 270000μg/kg 30000 μg/kg 3 170 μg/kg 170 μg/kg 38.69μg/kg 170 μg/kg
4-Chlorophenyl-phenyl ether 7005-72-3 2900μg/kg** NA 170 μg/kg 170 μg/kg 27.62μg/kg 170 μg/kg
4-Nitroaniline 100-01-6 18000 μg/kg NA 330 μg/kg 330 μg/kg 53.97μg/kg 330 μg/kg
4,6-Dinitro-2-methylphenol 534-52-1 610 μg/kg NA 330 μg/kg 330 μg/kg 42.02μg/kg 330 μg/kg
N-Nitroso diphenylamine 86-30-6 99000 μg/kg 20000 μg/kg 3 170 μg/kg 170 μg/kg 21.72μg/kg 170 μg/kg
4-Bromophenyl-phenylether 101-55-3 2900μg/kg** NA 170 μg/kg 170 μg/kg 41.88μg/kg 170 μg/kg
Hexachlorobenzene 118-74-1 300 μg/kg 1000000μg/kg 3 170 μg/kg 170 μg/kg 42.92μg/kg 170 μg/kg
Atrazine 1912-24-9 2200 μg/kg 0.2 μg/kg 8 170 μg/kg 170 μg/kg 92.76μg/kg 170 μg/kg
Pentachlorophenol 87-86-5 3000 μg/kg 3000 μg/kg 5 330 μg/kg 330 μg/kg 29.33μg/kg 330 μg/kg

Phenanthrene 85-01-8 230000μg/kg**** 100 μg/kg 4 170 μg/kg 170 μg/kg 36.88μg/kg 170 μg/kg
Anthracene 120-12-7 2200000 μg/kg 100 μg/kg 4 170 μg/kg 170 μg/kg 36.71μg/kg 170 μg/kg
Carbazole 86-74-8 24000 μg/kg NA 170 μg/kg 170 μg/kg 39.94μg/kg 170 μg/kg

Di-n-butylphthalate 84-74-2 610000μg/kg 200000 μg/kg 5 170 μg/kg 170 μg/kg 39.96μg/kg 170 μg/kg
Fluoranthene 206-44-0 230000μg/kg 100 μg/kg 4 170 μg/kg 170 μg/kg 43.69μg/kg 170 μg/kg
Pyrene 129-00-0 230000μg/kg 100 μg/kg 4 170 μg/kg 170 μg/kg 30.12μg/kg 170 μg/kg
Butylbenzylphthalate 85-68-7 1200000 μg/kg NA 170 μg/kg 170 μg/kg 31.89μg/kg 170 μg/kg
3,3'-Dichlorobenzidine 91-94-1 1100 μg/kg NA 170 μg/kg 170 μg/kg 146.38 μg/kg 170 μg/kg
Benzo(a)anthracene 56-55-3 620 μg/kg NA 170 μg/kg 170 μg/kg 37.58μg/kg 170 μg/kg
Chrysene 218-01-9 62000 μg/kg NA 170 μg/kg 170 μg/kg 37.54μg/kg 170 μg/kg
bis(2-Ethylhexyl) phthalate 117-81-7 35000 μg/kg NA 170 μg/kg 170 μg/kg 28.66μg/kg 170 μg/kg
Di-n-octylphthalate 117-84-0 240000μg/kg NA 170 μg/kg 170 μg/kg 34.23μg/kg 170 μg/kg
Benzo(b)fluoranthene 205-99-2 620 μg/kg NA 170 μg/kg 170 μg/kg 42.68μg/kg 170 μg/kg
Benzo(k)fluoranthene 207-08-9 6200 μg/kg NA 170 μg/kg 170 μg/kg 42.68μg/kg 170 μg/kg
Benzo(a)pyrene 50-32-8 62 μg/kg 100 μg/kg 4 170 μg/kg 170 μg/kg 40.39μg/kg 170 μg/kg
Indeno(1,2,3-cd)-pyrene 193-39-5 620 μg/kg NA 170 μg/kg 170 μg/kg 38.57μg/kg 170 μg/kg
Dibenzo(a,h)-anthracene 53-70-3 62 μg/kg NA 170 μg/kg 170 μg/kg 39.55μg/kg 170 μg/kg
Benzo(g,h,i)perylene 191-24-2 2300000 μg/kg NA 170 μg/kg 170 μg/kg 37.94μg/kg 170 μg/kg
1 Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.
3 Efroymson, 1997a
4 Beyer, 1990
5 Efroymson, 1997b
6 Acenaphthene PRG value used as surrogate.
7 Nitrobenzene PRG value used as a surrogate.
8 Ministry of Housing, Spatial Planning and Environment, 2000
* = 2-Chlorophenol PRG value used as surrogate PRG value for 2-Nitrophenol.
** = Bis(2-Chloro)isopropyl ether PRG value used as surrogate.
*** = 2-chlorophenol PRG value used as surrogate PRG value for 4-methyl-3-methylphenol.
**** = Pyrene PRG value used as surrogate PRG value for phenanthrene.

NA = Not Available

Achievable Laboratory Limits2

Ecological Project
Screening Values

Human Health Project Action Limits are from the October 2004 Region IX Preliminary Remediation Goals (PRGs), and are subject to change when PRGs are
updated.

Note: Action Limit values in this table are only intended for evaluating laboratory limits. Values used in juman health and ecological risk assessments may differ
for some chemicals based on site specific conditions.

Shading represents Project Action Limits which are below Project Quantitation Limits.

QAPP Worksheet #15-3
Reference Limits and Evaluation Table

Analyte CAS Number

Human Health
Project Screening
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TPA061040006 15-3



Vieques SWMU 4
Version 1

January 2007
Page 15-4

Matrix: Soil
Analytical Group: Semi Volatile Organic Compounds
Concentration Level: Low SIM (SOM01.1)

MDLs Method QLs MDLs QLs

Naphthalene 91-20-3 5600 μg/kg 100 μg/kg4 3.3μg/kg 3.3 μg/kg 1.74 µg/kg 3.3 µg/kg
2-Methylnaphthalene 91-57-6 160000 μg/kg NA 3.3μg/kg 3.3 μg/kg 1.74 µg/kg 3.3 µg/kg
Acenaphthylene 208-96-8 370000μg/kg** NA 3.3μg/kg 3.3 μg/kg 1.01 µg/kg 3.3 µg/kg
Acenaphthene 83-32-9 370000 μg/kg 20000 μg/kg 5 3.3μg/kg 3.3 μg/kg 3.28 µg/kg 3.3 µg/kg
Fluorene 86-73-7 270000 μg/kg 30000 μg/kg 3 3.3μg/kg 3.3 μg/kg 0.85 µg/kg 3.3 µg/kg
Pentachlorophenol 87-86-5 3000 μg/kg 3000 μg/kg 5 6.7μg/kg 6.7 μg/kg 2.22 µg/kg 6.7 µg/kg
Phenanthrene 85-01-8 230000 μg/kg* 100 μg/kg 4 3.3μg/kg 3.3 μg/kg 1.28 µg/kg 3.3 µg/kg
Anthracene 120-12-7 2200000 μg/kg 100 μg/kg 4 3.3μg/kg 3.3 μg/kg 1.41 µg/kg 3.3 µg/kg
Fluoranthene 206-44-0 230000 μg/kg 100 μg/kg 4 3.3μg/kg 3.3 μg/kg 1.28 µg/kg 3.3 µg/kg
Pyrene 129-00-0 230000 μg/kg 100 μg/kg 4 3.3μg/kg 3.3 μg/kg 1.24 µg/kg 3.3 µg/kg
Benzo(a)anthracene 56-55-3 620μg/kg NA 3.3μg/kg 3.3 μg/kg 1.28 µg/kg 3.3 µg/kg
Chrysene 218-01-9 62000 μg/kg NA 3.3μg/kg 3.3 μg/kg 1.63 µg/kg 3.3 µg/kg
Benzo(b)fluoranthene 205-99-2 620μg/kg NA 3.3μg/kg 3.3 μg/kg 2.00 µg/kg 3.3 µg/kg
Benzo(k)fluoranthene 207-08-9 6200 μg/kg NA 3.3μg/kg 3.3 μg/kg 1.88 µg/kg 3.3 µg/kg
Benzo(a)pyrene 50-32-8 62 μg/kg 100 μg/kg 4 3.3μg/kg 3.3 μg/kg 2.23 µg/kg 3.3 µg/kg
Indeno(1,2,3-cd)-pyrene 193-39-5 620μg/kg NA 3.3μg/kg 3.3 μg/kg 1.83 µg/kg 3.3 µg/kg
Dibenzo(a,h)-anthracene 53-70-3 62 μg/kg NA 3.3μg/kg 3.3 μg/kg 1.81 µg/kg 3.3 µg/kg
Benzo(g,h,i)perylene 191-24-2 2300000 μg/kg NA 3.3μg/kg 3.3 μg/kg 1.68 µg/kg 3.3 µg/kg
1 Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.
3 Efroymson, 1997a
4 Beyer, 1990
5 Efroymson, 1997b
* = Pyrene PRG value used as surrogate PRG value for phenanthrene.
** Acenaphthene PRG value used as surrogate.

NA = Not Available

QAPP Worksheet #15-4
Reference Limits and Evaluation Table

Analyte CAS Number

Human Health
Project Screening

Values

Project
Quantitation Limit

Goal

Analytical Method1 Achievable Laboratory Limits2

Ecological Project
Screening Values

Human Health Project Action Limits are from the October 2004 Region IX Preliminary Remediation Goals (PRGs), and are subject to change when PRGs are
updated.

Note: Action Limit values in this table are only intended for evaluating laboratory limits. Values used in juman health and ecological risk assessments may differ
for some chemicals based on site specific conditions.
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Matrix: Sediment
Analytical Group: Semi Volatile Organic Compounds
Concentration Level: Low (SOM01.1)

Freshwater 3 Marine 3 MDLs Method QLs MDLs QLs
Benzaldehyde 100-52-7 610000 μg/kg NA NA 170 μg/kg 170 μg/kg 35.75 μg/kg 170 μg/kg
Phenol 108-95-2 1800000 μg/kg NA 130 μg/kg 170 μg/kg 170 μg/kg 25.21 μg/kg 170 μg/kg
bis-(2-Chloroethyl) ether 111-44-4 220 μg/kg NA NA 170 μg/kg 170 μg/kg 36.79 μg/kg 170 μg/kg
2-Chlorophenol 95-57-8 6300 μg/kg NA 8 μg/kg 170 μg/kg 170 μg/kg 32.88 μg/kg 170 μg/kg
2-Methylphenol 95-48-7 310000 μg/kg NA 8 μg/kg 170 μg/kg 170 μg/kg 31.67 μg/kg 170 μg/kg
2,2'-oxybis(1-Chloropropane) 108-60-1 2900 μg/kg NA NA 170 μg/kg 170 μg/kg 24.57 μg/kg 170 μg/kg
Acetophenone 98-86-2 780000 μg/kg NA NA 170 μg/kg 170 μg/kg 36.22 μg/kg 170 μg/kg
4-Methylphenol 106-44-5 31000 μg/kg NA 100 μg/kg 170 μg/kg 170 μg/kg 29.85 μg/kg 170 μg/kg
N-Nitroso-di-n propylamine 621-64-7 69 μg/kg NA NA 170 μg/kg 170 μg/kg 30.58 μg/kg 170 μg/kg
Hexachloroethane 67-72-1 6100 μg/kg NA 73 μg/kg 170 μg/kg 170 μg/kg 39.34 μg/kg 170 μg/kg
Nitrobenzene 98-95-3 2000 μg/kg NA 21 μg/kg 170 μg/kg 170 μg/kg 34.49 μg/kg 170 μg/kg
Isophorone 78-59-1 510000 μg/kg NA NA 170 μg/kg 170 μg/kg 30.05 μg/kg 170 μg/kg
2-Nitrophenol 88-75-5 6300 μg/kg* NA NA 170 μg/kg 170 μg/kg 37.69 μg/kg 170 μg/kg
2,4-Dimethylphenol 105-67-9 120000 μg/kg NA 18 μg/kg 170 μg/kg 170 μg/kg 36.87 μg/kg 170 μg/kg
bis(2-Chloroethoxy) methane 111-91-1 2900 μg/kg** NA NA 170 μg/kg 170 μg/kg 35.33 μg/kg 170 μg/kg
2,4-Dichlorophenol 120-83-2 18000 μg/kg NA 5 μg/kg 170 μg/kg 170 μg/kg 31.49 μg/kg 170 μg/kg
Naphthalene 91-20-3 5600 μg/kg 14.65 μg/kg 160 μg/kg 170 μg/kg 170 μg/kg 38.65 μg/kg 170 μg/kg
4-Chloroaniline 106-47-8 24000 μg/kg NA NA 170 μg/kg 170 μg/kg 77.86 μg/kg 170 μg/kg
Hexachlorobutadiene 87-68-3 1800 μg/kg NA 1.3 μg/kg 170 μg/kg 170 μg/kg 44.39 μg/kg 170 μg/kg
Caprolactam 105-60-2 3100000 μg/kg NA NA 170 μg/kg 170 μg/kg 39.47 μg/kg 170 μg/kg
4-Chloro-3-methylphenol 59-50-7 6300 μg/kg NA NA 170 μg/kg 170 μg/kg 35.73 μg/kg 170 μg/kg
2-Methylnaphthalene 91-57-6 160000 μg/kg NA 70 μg/kg 170 μg/kg 170 μg/kg 38.35 μg/kg 170 μg/kg
1,2,4,5-Tetrachlorobenzene 95-94-3 1800 μg/kg NA NA 170 μg/kg 170 μg/kg 40.55 μg/kg 170 μg/kg
Hexachlorocyclo-pentadiene 77-47-4 37000 μg/kg NA NA 170 μg/kg 170 μg/kg 6.87 μg/kg 170 μg/kg
2,4,6-Trichlorophenol 88-06-2 610 μg/kg NA 6 μg/kg 170 μg/kg 170 μg/kg 35.32 μg/kg 170 μg/kg
2,4,5-Trichlorophenol 95-95-4 610000 μg/kg NA 3 μg/kg 170 μg/kg 170 μg/kg 30.82 μg/kg 170 μg/kg
1,1'-Biphenyl 92-52-4 300000 μg/kg NA NA 170 μg/kg 170 μg/kg 34.56 μg/kg 170 μg/kg
2-Chloronaphthalene 91-58-7 490000 μg/kg NA NA 170 μg/kg 170 μg/kg 34.03 μg/kg 170 μg/kg
2-Nitroaniline 88-74-4 18000 μg/kg NA NA 330 μg/kg 330 μg/kg 28.86 μg/kg 330 μg/kg
Dimethylphthalate 131-11-3 61000000μg/kg NA 6 μg/kg 170 μg/kg 170 μg/kg 35.52 μg/kg 170 μg/kg
2,6-Dinitrotoluene 606-20-2 6100 μg/kg NA NA 170 μg/kg 170 μg/kg 35.95 μg/kg 170 μg/kg
Acenaphthylene 208-96-8 370000 μg/kg4 NA 44 μg/kg 170 μg/kg 170 μg/kg 32.28 μg/kg 170 μg/kg
3-Nitroaniline 99-09-2 1800 μg/kg NA NA 330 μg/kg 330 μg/kg 41.45 μg/kg 330 μg/kg
Acenaphthene 83-32-9 370000 μg/kg NA 16 μg/kg 170 μg/kg 170 μg/kg 37.73 μg/kg 170 μg/kg
2,4-Dinitrophenol 51-28-5 12000 μg/kg NA NA 330 μg/kg 330 μg/kg 45.36 μg/kg 330 μg/kg
4-Nitrophenol 100-02-7 2000 μg/kg5 NA NA 330 μg/kg 330 μg/kg 33.36 μg/kg 330 μg/kg
Dibenzofuran 132-64-9 15000 μg/kg NA 110 μg/kg 170 μg/kg 170 μg/kg 35.68 μg/kg 170 μg/kg
2,3,4,6-Tetrachlorophenol 58-90-2 180000 μg/kg NA NA 170 μg/kg 170 μg/kg 41.79 μg/kg 170 μg/kg
2,4-Dinitrotoluene 121-14-2 12000 μg/kg NA NA 170 μg/kg 170 μg/kg 39.12 μg/kg 170 μg/kg
Diethylphthalate 84-66-2 4900000 μg/kg NA 6 μg/kg 170 μg/kg 170 μg/kg 38.96 μg/kg 170 μg/kg
Fluorene 86-73-7 270000 μg/kg 10 μg/kg 19 μg/kg 170 μg/kg 170 μg/kg 38.69 μg/kg 170 μg/kg
4-Chlorophenyl-phenyl ether 7005-72-3 2900 μg/kg** NA NA 170 μg/kg 170 μg/kg 27.62 μg/kg 170 μg/kg
4-Nitroaniline 100-01-6 18000 μg/kg NA NA 330 μg/kg 330 μg/kg 53.97 μg/kg 330 μg/kg
4,6-Dinitro-2-methylphenol 534-52-1 610 μg/kg NA NA 330 μg/kg 330 μg/kg 42.02 μg/kg 330 μg/kg
N-Nitroso diphenylamine 86-30-6 99000 μg/kg NA 28 μg/kg 170 μg/kg 170 μg/kg 21.72 μg/kg 170 μg/kg
4-Bromophenyl-phenylether 101-55-3 2900 μg/kg** NA NA 170 μg/kg 170 μg/kg 41.88 μg/kg 170 μg/kg
Hexachlorobenzene 118-74-1 300 μg/kg NA 6 μg/kg 170 μg/kg 170 μg/kg 42.92 μg/kg 170 μg/kg
Atrazine 1912-24-9 2200 μg/kg NA NA 170 μg/kg 170 μg/kg 92.76 μg/kg 170 μg/kg
Pentachlorophenol 87-86-5 3000 μg/kg NA 17 μg/kg 330 μg/kg 330 μg/kg 29.33 μg/kg 330 μg/kg
Phenanthrene 85-01-8 230000 μg/kg**** 41.9μg/kg 240 μg/kg 170 μg/kg 170 μg/kg 36.88 μg/kg 170 μg/kg
Anthracene 120-12-7 2200000 μg/kg 10 μg/kg 85.3 μg/kg 170 μg/kg 170 μg/kg 36.71 μg/kg 170 μg/kg
Carbazole 86-74-8 24000 μg/kg NA NA 170 μg/kg 170 μg/kg 39.94 μg/kg 170 μg/kg
Di-n-butylphthalate 84-74-2 610000 μg/kg NA 58 μg/kg 170 μg/kg 170 μg/kg 39.96 μg/kg 170 μg/kg
Fluoranthene 206-44-0 230000 μg/kg 111 μg/kg 600 μg/kg 170 μg/kg 170 μg/kg 43.69 μg/kg 170 μg/kg
Pyrene 129-00-0 230000 μg/kg 53 μg/kg 665 μg/kg 170 μg/kg 170 μg/kg 30.12 μg/kg 170 μg/kg
Butylbenzylphthalate 85-68-7 1200000 μg/kg NA 63 μg/kg 170 μg/kg 170 μg/kg 31.89 μg/kg 170 μg/kg
3,3'-Dichlorobenzidine 91-94-1 1100 μg/kg NA NA 170 μg/kg 170 μg/kg 146.38 μg/kg 170 μg/kg
Benzo(a)anthracene 56-55-3 620 μg/kg 31.7μg/kg 261 μg/kg 170 μg/kg 170 μg/kg 37.58 μg/kg 170 μg/kg
Chrysene 218-01-9 62000 μg/kg 57.1μg/kg 384 μg/kg 170 μg/kg 170 μg/kg 37.54 μg/kg 170 μg/kg
bis(2-Ethylhexyl) phthalate 117-81-7 35000 μg/kg NA 182.16 μg/kg 170 μg/kg 170 μg/kg 28.66 μg/kg 170 μg/kg
Di-n-octylphthalate 117-84-0 240000 μg/kg NA 61 μg/kg 170 μg/kg 170 μg/kg 34.23 μg/kg 170 μg/kg
Benzo(b)fluoranthene 205-99-2 620 μg/kg NA 1800 μg/kg 170 μg/kg 170 μg/kg 42.68 μg/kg 170 μg/kg
Benzo(k)fluoranthene 207-08-9 6200 μg/kg 27.2μg/kg 1800 μg/kg 170 μg/kg 170 μg/kg 42.68 μg/kg 170 μg/kg
Benzo(a)pyrene 50-32-8 62 μg/kg 31.9μg/kg 430 μg/kg 170 μg/kg 170 μg/kg 40.39 μg/kg 170 μg/kg
Indeno(1,2,3-cd)-pyrene 193-39-5 620 μg/kg 17.32 μg/kg 600 μg/kg 170 μg/kg 170 μg/kg 38.57 μg/kg 170 μg/kg
Dibenzo(a,h)-anthracene 53-70-3 62 μg/kg 10 μg/kg 63.4 μg/kg 170 μg/kg 170 μg/kg 39.55 μg/kg 170 μg/kg
Benzo(g,h,i)perylene 191-24-2 2300000 μg/kg NA 670 μg/kg 170 μg/kg 170 μg/kg 37.94 μg/kg 170 μg/kg
1 Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.
3 National Oceanic and Atmospheric Association, Buchman,1999
4 Acenaphthene PRG value used as surrogate.
5 Nitrobenzene PRG value used as a surrogate.
* = 2-Chlorophenol PRG value used as surrogate PRG value for 2-Nitrophenol.
** = Bis(2-Chloro)isopropyl ether PRG value used as surrogate.
*** = 2-chlorophenol PRG value used as surrogate PRG value for 4-methyl-3-methylphenol.
**** = Pyrene PRG value used as surrogate PRG value for phenanthrene.
Human Health Project Action Limits are from the October 2004 Region IX Preliminary Remediation Goals (PRGs), and are subject to change when PRGs are updated.

NA = Not Available
Note: Action Limit values in this table are only intended for evaluating laboratory limits. Values used in juman health and ecological risk assessments may differ for some chemicals
based on site specific conditions.

Shading represents Project Action Limits which are below Project Quantitation Limits.

QAPP Worksheet #15-5
Reference Limits and Evaluation Table

Analyte CAS Number

Human Health
Project Screening

Values

Project
Quantitation Limit

Goal

Ecological Project Screening Values Analytical Method1 Achievable Laboratory Limits 2
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Matrix: Sediment
Analytical Group: Semi Volatile Organic Compounds
Concentration Level: Low SIM (SOM01.1)

Freshwater 3 Marine 3 MDLs Method QLs MDLs QLs
Naphthalene 91-20-3 5600 μg/kg 14.65 μg/kg 160μg/kg 3.3μg/kg 3.3μg/kg 1.74 µg/kg 3.3 µg/kg
2-Methylnaphthalene 91-57-6 160000 μg/kg NA 70 μg/kg 3.3μg/kg 3.3μg/kg 1.74 µg/kg 3.3 µg/kg
Acenaphthylene 208-96-8 370000 μg/kg** NA 44 μg/kg 3.3μg/kg 3.3μg/kg 1.01 µg/kg 3.3 µg/kg
Acenaphthene 83-32-9 370000 μg/kg NA 16 μg/kg 3.3μg/kg 3.3μg/kg 3.28 µg/kg 3.3 µg/kg
Fluorene 86-73-7 270000 μg/kg 10 μg/kg 19 μg/kg 3.3μg/kg 3.3μg/kg 0.85 µg/kg 3.3 µg/kg
Pentachlorophenol 87-86-5 3000 μg/kg NA 17 μg/kg 6.7μg/kg 6.7μg/kg 2.22 µg/kg 6.7 µg/kg
Phenanthrene 85-01-8 230000 μg/kg* 41.9μg/kg 240μg/kg 3.3μg/kg 3.3μg/kg 1.28 µg/kg 3.3 µg/kg
Anthracene 120-12-7 2200000 μg/kg 10 μg/kg 85.3μg/kg 3.3μg/kg 3.3μg/kg 1.41 µg/kg 3.3 µg/kg
Fluoranthene 206-44-0 230000 μg/kg 111 μg/kg 600μg/kg 3.3μg/kg 3.3μg/kg 1.28 µg/kg 3.3 µg/kg
Pyrene 129-00-0 230000 μg/kg 53 μg/kg 665μg/kg 3.3μg/kg 3.3μg/kg 1.24 µg/kg 3.3 µg/kg
Benzo(a)anthracene 56-55-3 620 μg/kg 31.7μg/kg 261μg/kg 3.3μg/kg 3.3μg/kg 1.28 µg/kg 3.3 µg/kg
Chrysene 218-01-9 62000 μg/kg 57.1μg/kg 384μg/kg 3.3μg/kg 3.3μg/kg 1.63 µg/kg 3.3 µg/kg
Benzo(b)fluoranthene 205-99-2 620 μg/kg NA 1800 μg/kg 3.3μg/kg 3.3μg/kg 2.00 µg/kg 3.3 µg/kg
Benzo(k)fluoranthene 207-08-9 6200 μg/kg 27.2μg/kg 1800 μg/kg 3.3μg/kg 3.3μg/kg 1.88 µg/kg 3.3 µg/kg
Benzo(a)pyrene 50-32-8 62 μg/kg 31.9μg/kg 430μg/kg 3.3μg/kg 3.3μg/kg 2.23 µg/kg 3.3 µg/kg
Indeno(1,2,3-cd)-pyrene 193-39-5 620 μg/kg 17.32 μg/kg 600μg/kg 3.3μg/kg 3.3μg/kg 1.83 µg/kg 3.3 µg/kg
Dibenzo(a,h)-anthracene 53-70-3 62 μg/kg 10 μg/kg 63.4μg/kg 3.3μg/kg 3.3μg/kg 1.81 µg/kg 3.3 µg/kg
Benzo(g,h,i)perylene 191-24-2 2300000 μg/kg NA 670μg/kg 3.3μg/kg 3.3μg/kg 1.68 µg/kg 3.3 µg/kg
1 Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.
3 National Oceanic and Atmospheric Association, Buchman,1999
* = Pyrene PRG value used as surrogate PRG value for phenanthrene.
** Acenaphthene PRG value used as surrogate.
Human Health Project Action Limits are from the October 2004 Region IX Preliminary Remediation Goals (PRGs), and are subject to change when PRGs are updated.
NA = Not Available
Note: Action Limit values in this table are only intended for evaluating laboratory limits. Values used in juman health and ecological risk assessments may differ for some chemicals
based on site specific conditions.

QAPP Worksheet #15-6
Reference Limits and Evaluation Table

Analyte CAS Number

Human Health
Project Screening

Values

Project
Quantitation Limit
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Analytical Method1 Achievable Laboratory Limits2Ecological Project Screening Values
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Matrix: Soil
Analytical Group: Organochlorine Pesticides
Concentration Level: Low (SOM01.1)

MDLs Method QLs MDLs QLs

alpha-BHC 319-84-6 90 μg/kg 3 μg/kg
3

1.7 μg/Kg 1.7 μg/Kg 0.14 µg/kg 1.7 µg/kg
beta-BHC 319-85-7 320 μg/kg 9 μg/kg

3
1.7 μg/Kg 1.7 μg/Kg 0.27 µg/kg 1.7 µg/kg

delta-BHC 319-86-8 440 μg/kg NA 1.7 μg/Kg 1.7 μg/Kg 0.58 µg/kg 1.7 µg/kg
gamma-BHC (Lindane) 58-89-9 440 μg/kg 0.05μg/kg 3 1.7 μg/Kg 1.7 μg/Kg 0.15 µg/kg 1.7 µg/kg
Heptachlor 76-44-8 110 μg/kg 0.7 μg/kg 3 1.7 μg/Kg 1.7 μg/Kg 0.15 µg/kg 1.7 µg/kg
Aldrin 309-00-2 29 μg/kg 0.06μg/kg 3 1.7 μg/Kg 1.7 μg/Kg 0.13 µg/kg 1.7 µg/kg
Heptachlor epoxide 1024-57-3 53 μg/kg 0.0002 μg/kg 3 1.7 μg/Kg 1.7 μg/Kg 0.15 µg/kg 1.7 µg/kg

Endosulfan I 959-98-8 37000 μg/kg 0.01μg/kg 3
1.7 μg/Kg 1.7 μg/Kg 0.13 µg/kg 1.7 µg/kg

Dieldrin 60-57-1 30 μg/kg 0.5 μg/kg
3

3.3 μg/Kg 3.3 μg/Kg 0.16 µg/kg 3.3 µg/kg
4,4'-DDE 72-55-9 1700 μg/kg 10 μg/kg

3
3.3 μg/Kg 3.3 μg/Kg 0.14 µg/kg 3.3 µg/kg

Endrin 72-20-8 1800 μg/kg 0.04μg/kg 3 3.3 μg/Kg 3.3 μg/Kg 0.15 µg/kg 3.3 µg/kg
Endosulfan II 33213-65-9 37000 μg/kg 0.01μg/kg 3 3.3 μg/Kg 3.3 μg/Kg 0.16 µg/kg 3.3 µg/kg
4,4'-DDD 72-54-8 2400 μg/kg 10 μg/kg 3 3.3 μg/Kg 3.3 μg/Kg 0.17 µg/kg 3.3 µg/kg
Endosulfan sulfate 1031-07-8 37000 μg/kg NA 3.3 μg/Kg 3.3 μg/Kg 0.15 µg/kg 3.3 µg/kg
4,4'-DDT 50-29-3 1700 μg/kg 10 μg/kg 3 3.3 μg/Kg 3.3 μg/Kg 0.44 µg/kg 3.3 µg/kg
Methoxychlor 72-43-5 31000 μg/kg NA 17 μg/Kg 17 μg/Kg 0.45 µg/kg 17 µg/kg
Endrin ketone 53494-70-5 1800 μg/kg 100μg/kg

4
3.3 μg/Kg 3.3 μg/Kg 0.16 µg/kg 3.3 µg/kg

Endrin aldehyde 7421-93-4 1800 μg/kg 100μg/kg
4

3.3 μg/Kg 3.3 μg/Kg 0.21 µg/kg 3.3 µg/kg
alpha-Chlordane 5103-71-9 1600 μg/kg NA 1.7 μg/Kg 1.7 μg/Kg 0.15 µg/kg 1.7 µg/kg
gamma-Chlordane 5103-74-2 1600 μg/kg NA 1.7 μg/Kg 1.7 μg/Kg 0.16 µg/kg 1.7 µg/kg
Toxaphene 8001-35-2 440 μg/kg NA 170μg/Kg 170 μg/Kg 3.77 µg/kg 170 µg/kg
1 Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.
3Ministry of Housing, Spatial Planning and Environment, 2000
4
Beyer, 1990

NA = Not Available

Project Quantitation
Limit Goal

Ecological
Project

Screening
Values

Human Health Project Action Limits are from the October 2004 Region IX Preliminary Remediation Goals (PRGs), and are subject to change when PRGs are
updated.

Note: Action Limit values in this table are only intended for evaluating laboratory limits. Values used in juman health and ecological risk assessments may
differ for some chemicals based on site specific conditions.

Shading represents Project Action Limits which are below Project Quantitation Limits.

QAPP Worksheet #15-7
Reference Limits and Evaluation Table

Analytical Method1 Achievable Laboratory Limits2

Analyte CAS Number

Human Health
Project

Screening
Values
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Matrix: Sediment
Analytical Group: Organochlorine Pesticides
Concentration Level: Low (SOM01.1)

Freshwater 3 Marine 3 MDLs Method QLs MDLs QLs

alpha-BHC 319-84-6 90 μg/kg NA NA 1.7μg/Kg 1.7 μg/Kg 0.14 µg/kg 1.7 μg/Kg
beta-BHC 319-85-7 320 μg/kg NA NA 1.7μg/Kg 1.7 μg/Kg 0.27 µg/kg 1.7 μg/Kg
delta-BHC 319-86-8 440 μg/kg NA NA 1.7μg/Kg 1.7 μg/Kg 0.58 µg/kg 1.7 μg/Kg
gamma-BHC (Lindane) 58-89-9 440 μg/kg 0.94 μg/kg 0.32 μg/kg 1.7μg/Kg 1.7 μg/Kg 0.15 µg/kg 1.7 μg/Kg
Heptachlor 76-44-8 110 μg/kg NA 0.3 μg/kg 1.7μg/Kg 1.7 μg/Kg 0.15 µg/kg 1.7 μg/Kg
Aldrin 309-00-2 29 μg/kg NA 9.5 μg/kg 1.7μg/Kg 1.7 μg/Kg 0.13 µg/kg 1.7 μg/Kg
Heptachlor epoxide 1024-57-3 53 μg/kg 0.6 μg/kg NA 1.7μg/Kg 1.7 μg/Kg 0.15 µg/kg 1.7 μg/Kg
Endosulfan I 959-98-8 37000 μg/kg NA NA 1.7μg/Kg 1.7 μg/Kg 0.13 µg/kg 1.7 μg/Kg
Dieldrin 60-57-1 30 μg/kg 2.85 μg/kg 0.02 μg/kg 3.3μg/Kg 3.3 μg/Kg 0.16 µg/kg 3.3 μg/Kg
4,4'-DDE 72-55-9 1700 μg/kg 1.42 μg/kg 2.2 μg/kg 3.3μg/Kg 3.3 μg/Kg 0.14 µg/kg 3.3 μg/Kg
Endrin 72-20-8 1800 μg/kg 2.67 μg/kg NA 3.3μg/Kg 3.3 μg/Kg 0.15 µg/kg 3.3 μg/Kg
Endosulfan II 33213-65-9 37000 μg/kg NA NA 3.3μg/Kg 3.3 μg/Kg 0.16 µg/kg 3.3 μg/Kg
4,4'-DDD 72-54-8 2400 μg/kg 3.54 μg/kg 2 μg/kg 3.3μg/Kg 3.3 μg/Kg 0.17 µg/kg 3.3 μg/Kg
Endosulfan sulfate 1031-07-8 37000 μg/kg NA NA 3.3μg/Kg 3.3 μg/Kg 0.15 µg/kg 3.3 μg/Kg
4,4'-DDT 50-29-3 1700 μg/kg NA 1 μg/kg 3.3μg/Kg 3.3 μg/Kg 0.44 µg/kg 3.3 μg/Kg
Methoxychlor 72-43-5 31000 μg/kg NA NA 17 μg/Kg 17 μg/Kg 0.45 µg/kg 17 μg/Kg
Endrin ketone 53494-70-5 1800 μg/kg NA NA 3.3μg/Kg 3.3 μg/Kg 0.16 µg/kg 3.3 μg/Kg
Endrin aldehyde 7421-93-4 1800 μg/kg NA NA 3.3μg/Kg 3.3 μg/Kg 0.21 µg/kg 3.3 μg/Kg
alpha-Chlordane 5103-71-9 1600 μg/kg 4.5 μg/kg 0.5 μg/kg 1.7μg/Kg 1.7 μg/Kg 0.15 µg/kg 1.7 μg/Kg
gamma-Chlordane 5103-74-2 1600 μg/kg 4.5 μg/kg 0.5 μg/kg 1.7μg/Kg 1.7 μg/Kg 0.16 µg/kg 1.7 μg/Kg
Toxaphene 8001-35-2 440 μg/kg NA NA 170 μg/Kg 170 μg/Kg 3.77 µg/kg 170 μg/Kg
1 Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.
3 National Oceanic and Atmospheric Association, Buchman,1999
Human Health Project Action Limits are from the October 2004 Region IX Preliminary Remediation Goals (PRGs), and are subject to change when PRGs are updated.

NA = Not Available

Project Quantitation
Limit Goal

Note: Action Limit values in this table are only intended for evaluating laboratory limits. Values used in juman health and ecological risk assessments may differ for some chemicals
based on site specific conditions.

Shading represents Project Action Limits which are below Project Quantitation Limits.

Ecological Project Screening
Values

QAPP Worksheet #15-8
Reference Limits and Evaluation Table

Analytical Method1 Achievable Laboratory Limits2

Analyte CAS Number

Human Health
Project

Screening
Values
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Matrix: Soil
Analytical Group: Polychlorinated Biphenyls
Concentration Level: Low (SOM01.1)

MDLs Method QLs MDLs QLs

Aroclor-1016 12674-11-2 390 μg/Kg 40000 ug/kg 33 μg/Kg 33 μg/Kg 16 μg/kg 33 μg/Kg
Aroclor-1221 11104-28-2 110 μg/Kg 40000 ug/kg 33 μg/Kg 33 μg/Kg 13 μg/kg 33 μg/Kg
Aroclor-1232 11141-16-5 110 μg/Kg 40000 ug/kg 33 μg/Kg 33 μg/Kg 17 μg/kg 33 μg/Kg
Aroclor-1242 53469-21-9 110 μg/Kg 40000 ug/kg 33 μg/Kg 33 μg/Kg 22 μg/kg 33 μg/Kg
Aroclor-1248 12672-29-6 110 μg/Kg 40000 ug/kg 33 μg/Kg 33 μg/Kg 9.8 μg/kg 33 μg/Kg
Aroclor-1254 11097-69-1 110 μg/Kg 40000 ug/kg 33 μg/Kg 33 μg/Kg 5.9 μg/kg 33 μg/Kg
Aroclor-1260 11096-82-5 110 μg/Kg 40000 ug/kg 33 μg/Kg 33 μg/Kg 17 μg/kg 33 μg/Kg
Aroclor-1262 37324-23-5 110 μg/Kg 40000 ug/kg 33 μg/Kg 33 μg/Kg 14 μg/kg 33 μg/Kg
Aroclor-1268 11100-14-4 110 μg/Kg 40000 ug/kg 33 μg/Kg 33 μg/Kg 15 μg/kg 33 μg/Kg
1 Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.
3 Efroymson, 1997b

NA = Not Available

QAPP Worksheet #15-9
Reference Limits and Evaluation Table

Analytical Method1 Achievable Laboratory Limits2

Analyte CAS Number

Human Health
Project

Screening
Values

Project Quantitation
Limit Goal

Ecological
Project

Screening
Values

Human Health Project Action Limits are from the October 2004 Region IX Preliminary Remediation Goals (PRGs), and are subject to change when PRGs are
updated.

Note: Action Limit values in this table are only intended for evaluating laboratory limits. Values used in juman health and ecological risk assessments may differ
for some chemicals based on site specific conditions.
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Matrix: Sediment
Analytical Group: Polychlorinated Biphenyls
Concentration Level: Low (SOM01.1)

Freshwater 3 Marine 3
MDLs Method QLs MDLs QLs

Aroclor-1016 12674-11-2 390 μg/Kg 34.1 μg/Kg 4 22.7 μg/Kg 4 33 μg/Kg 33 μg/Kg 5.61 μg/Kg 33 μg/Kg
Aroclor-1221 11104-28-2 110 μg/Kg 34.1 μg/Kg 4 22.7 μg/Kg 4 33 μg/Kg 33 μg/Kg 15.76 μg/Kg 33 μg/Kg
Aroclor-1232 11141-16-5 110 μg/Kg 34.1 μg/Kg 4 22.7 μg/Kg 4 33 μg/Kg 33 μg/Kg 8.81 μg/Kg 33 μg/Kg

Aroclor-1242 53469-21-9 110 μg/Kg 34.1 μg/Kg 4 22.7 μg/Kg 4 33 μg/Kg 33 μg/Kg 3.38 μg/Kg 33 μg/Kg
Aroclor-1248 12672-29-6 110 μg/Kg 34.1 μg/Kg 4 22.7 μg/Kg 4 33 μg/Kg 33 μg/Kg 8.62 μg/Kg 33 μg/Kg
Aroclor-1254 11097-69-1 110 μg/Kg 34.1 μg/Kg 4 22.7 μg/Kg 4 33 μg/Kg 33 μg/Kg 4.10 μg/Kg 33 μg/Kg

Aroclor-1260 11096-82-5 110 μg/Kg 34.1 μg/Kg 4 22.7 μg/Kg 4 33 μg/Kg 33 μg/Kg 5.24 μg/Kg 33 μg/Kg
Aroclor-1262 37324-23-5 110 μg/Kg 34.1 μg/Kg 4 22.7 μg/Kg 4 33 μg/Kg 33 μg/Kg 14 μg/kg 33 μg/Kg
Aroclor-1268 11100-14-4 110 μg/Kg 34.1 μg/Kg 4 22.7 μg/Kg 4 33 μg/Kg 33 μg/Kg 15 μg/kg 33 μg/Kg
1 Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.
3 National Oceanic and Atmospheric Association, Buchman,1999
4 Value represents total PCBs
Human Health Project Action Limits are from the October 2004 Region IX Preliminary Remediation Goals (PRGs), and are subject to change when PRGs are updated.

NA = Not Available

Project Quantitation
Limit Goal

Note: Action Limit values in this table are only intended for evaluating laboratory limits. Values used in juman health and ecological risk assessments may differ for some chemicals
based on site specific conditions.

Shading represents Project Action Limits which are below Project Quantitation Limits.

Ecological Project Screening Values

QAPP Worksheet #15-10
Reference Limits and Evaluation Table

Analytical Method1 Achievable Laboratory Limits2

Analyte CAS Number

Human Health
Project

Screening
Values
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Matrix: Soil/Sediment
Analytical Group: Explosives
Concentration Level: Low/Medium (SW-846 8330)

MDLs Method QLs MDLs QLs

Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX) 2691-41-0 310 mg/kg NA 0.120 mg/Kg 2.2 mg/kg 0.013 mg/Kg 0.120 mg/Kg
Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) 121-82-4 4.4 mg/kg NA 0.120 mg/Kg 1.0 mg/kg 0.015 mg/Kg 0.120 mg/Kg
1,3,5-Trinitrobenzene (1,3,5-TNB) 99-35-4 180 mg/kg NA 0.120 mg/Kg 0.25 mg/kg 0.020 mg/Kg 0.120 mg/Kg
1,3-Dinitrobenzene (1,3-DNB) 99-65-0 0.610 mg/kg NA 0.120 mg/Kg 0.25 mg/kg 0.011 mg/Kg 0.120 mg/Kg
Methyl-2,4,6-trinitrophenylnitramine (Tetryl) 479-45-8 61 mg/kg NA 0.120 mg/Kg 0.65 mg/kg 0.015 mg/Kg 0.120 mg/Kg
Nitrobenzene (NB) 98-95-3 2 mg/kg NA 0.120 mg/Kg 0.26 mg/kg 0.011 mg/Kg 0.120 mg/Kg
2,4,6-Trinitrotoluene (2,4,6-TNT) 118-96-7 16 mg/kg NA 0.120 mg/Kg 0.25 mg/kg 0.011 mg/Kg 0.120 mg/Kg
4-Amino-2,6-dinitrotoluene (4-Am-DNT) 1946-51-0 1.2 mg/kg NA 0.120 mg/Kg 0.013 mg/Kg 0.120 mg/Kg
2-Amino-4,6-dinitrotoluene (2-Am-DNT) 35572-78-2 1.2 mg/kg NA 0.120 mg/Kg 0.013 mg/Kg 0.120 mg/Kg
2,4-Dinitrotoluene (2,4-DNT) 121-14-2 12 mg/kg NA 0.120 mg/Kg 0.26 mg/kg 0.014 mg/Kg 0.120 mg/Kg
2,6-Dinitrotoluene (2,6-DNT) 606-20-2 6.1 mg/kg NA 0.120 mg/Kg 0.25 mg/kg 0.022 mg/Kg 0.120 mg/Kg
2-Nitrotoluene (2-NT) 88-72-2 0.880 mg/kg NA 0.120 mg/Kg 0.25 mg/kg 0.031 mg/Kg 0.120 mg/Kg
3-Nitrotoluene (3-NT) 99-08-1 73 mg/kg NA 0.120 mg/Kg 0.25 mg/kg 0.023 mg/Kg 0.120 mg/Kg
4-Nitrotoluene (4-NT) 99-99-0 12 mg/kg NA 0.120 mg/Kg 0.25 mg/kg 0.022 mg/Kg 0.120 mg/Kg

1 Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.
NA - not available.

Shading represents Project Action Limits which are below Project Quantitation Limits.

Analytical Method1 Achievable Laboratory Limits2

QAPP Worksheet #15-11
Reference Limits and Evaluation Table

Analyte CAS Number

Human Health
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Matrix: Soil
Analytical Group: Perchlorate
Concentration Level: Medium (Per DOD Perchlorate Handbook)

MDLs Method QLs MDLs QLs
Perchlorate 7601-90-3 780μg/Kg NA 0.10μg/Kg 2 μg/Kg 0.031 μg/Kg 0.10μg/Kg
1 Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.

Method QLs are taken from the DoD Perchlorate Handbook, March 2006.
NA = Not Available

Project Quantitation
Limit Goal

Ecological
Project

Screening
Values

Human Health Project Action Limits are from the October 2004 Region IX Preliminary Remediation Goals (PRGs), and are subject to change when PRGs are
updated.

Note: Action Limit values in this table are only intended for evaluating laboratory limits. Values used in juman health and ecological risk assessments may differ
for some chemicals based on site specific conditions.

QAPP Worksheet #15-12
Reference Limits and Evaluation Table

Analytical Method1 Achievable Laboratory Limits2

Analyte CAS Number
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Matrix: Sediment
Analytical Group: Perchlorate
Concentration Level: Medium (Per DOD Perchlorate Handbook)

Freshwater Marine MDLs Method QLs MDLs QLs
Perchlorate 7601-90-3 780 μg/Kg NA NA 0.10 μg/Kg 2 μg/Kg 0.031 μg/Kg 0.10 μg/Kg
1 Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.
Human Health Project Action Limits are from the October 2004 Region IX Preliminary Remediation Goals (PRGs), and are subject to change when PRGs are updated.
Method QLs are taken from the DoD Perchlorate Handbook, March 2006.
NA = Not Available
Note: Action Limit values in this table are only intended for evaluating laboratory limits. Values used in juman health and ecological risk assessments may differ for some chemicals
based on site specific conditions.

Ecological Project Screening Value

QAPP Worksheet #15-13
Reference Limits and Evaluation Table

Analytical Method1 Achievable Laboratory Limits2

Analyte CAS Number

Human Health
Project

Screening
Value

Project Quantitation
Limit Goal
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Analytical Group: TAL Metals
Concentration Level: Low/Medium (ILM05.3)

MDLs Method QLs MDLs QLs
Aluminum 7429-90-5 7600 mg/kg NA 25500 mg/kg 18000 mg/kg 20 mg/kg 20 mg/kg 1.9678 mg/kg 20 mg/kg
Antimony 7440-36-0 3.100 mg/kg 78 mg/kg 3 NA 9.3 mg/Kg 6 mg/kg 6 mg/kg 0.3082 mg/kg 6 mg/kg
Arsenic 7440-38-2 .390 mg/kg 18 mg/kg 3 5.9 mg/kg 8.2 mg/kg 1 mg/kg 1 mg/kg 0.1346 mg/kg 1 mg/kg
Barium 7440-39-3 540 mg/kg 330 mg/kg 3 NA NA 20 mg/kg 20 mg/kg 0.2327 mg/kg 20 mg/kg
Beryllium 7440-41-7 15 mg/kg 40 mg/kg 3 NA NA 0.5 mg/kg 0.5 mg/kg 0.0562 mg/kg 0.5 mg/kg
Cadmium 7440-43-9 3.7 mg/kg 32 mg/kg 3 0.596 mg/kg 1.2 mg/kg 0.5 mg/kg 0.5 mg/kg 0.0404 mg/kg 0.5 mg/kg
Calcium 7440-70-2 N/A NA NA NA 500 mg/kg 500 mg/kg 25.53 mg/kg 500 mg/kg
Chromium 7440-47-3 210 mg/kg 0.4 mg/kg 4 37.3 mg/kg 81 mg/Kg 1 mg/kg 1 mg/kg 0.1794 mg/kg 1 mg/kg
Cobalt 7440-48-4 140 mg/kg 13 mg/kg 3 NA 10 mg/kg 5 mg/kg 5 mg/kg 0.2421 mg/kg 5 mg/kg
Copper 7440-50-8 3100 mg/kg 50 mg/kg 4 35.7 mg/kg 34 mg/kg 2.5 mg/kg 2.5 mg/kg 0.183 mg/kg 2.5 mg/kg
Iron 7439-89-6 2400 mg/kg NA 188400 mg/kg 220000 mg/kg 10 mg/kg 10 mg/kg 2.8017 mg/kg 10 mg/kg
Lead 7439-92-1 400 mg/kg 120 mg/kg 3 35 mg/kg 46.7 mg/kg 1 mg/kg 1 mg/kg 0.1623 mg/kg 1 mg/kg
Magnesium 7439-95-4 N/A NA NA NA 500 mg/kg 500 mg/kg 6.563 mg/kg 500 mg/kg
Manganese 7439-96-5 180 mg/kg 100 mg/kg 4 630 mg/kg 260 mg/kg 1.5 mg/kg 1.5 mg/kg 0.166 mg/kg 1.5 mg/kg
Mercury 7439-97-6 2.3 mg/kg 0.1 mg/kg 4 0.174 mg/kg 0.15 mg/kg 0.1 mg/kg 0.1 mg/kg 0.0124785 mg/kg 0.1 mg/kg
Nickel 7440-02-0 160 mg/kg 30 mg/kg 7 18 mg/kg 20.9 mg/kg 4 mg/kg 4 mg/kg 0.2064 mg/kg 4 mg/kg
Potassium 7440-09-7 N/A NA NA NA 500 mg/kg 500 mg/kg 6.9359 mg/kg 500 mg/kg
Selenium 7782-49-2 39 mg/kg 1 mg/kg 7 NA 1 mg/kg 3.5 mg/kg 3.5 mg/kg 0.1896 mg/kg 3.5 mg/kg
Silver 7440-22-4 39 mg/kg 2 mg/kg 7 NA 1 mg/kg 1 mg/kg 1 mg/kg 0.1032 mg/kg 1 mg/kg
Sodium 7440-23-5 N/A NA NA NA 500 mg/kg 500 mg/kg 41.5329 mg/kg 500 mg/kg
Vanadium 7440-62-2 7.8 mg/kg 2 mg/kg7 NA 57 mg/kg 5 mg/kg 5 mg/kg 0.1879 mg/kg 5 mg/kg
Zinc 7440-66-6 2400 mg/kg 50 mg/kg 7 123.1 mg/kg 150 mg/kg 6 mg/kg 6 mg/kg 0.3034 mg/kg 6 mg/kg
Cyanide 57-12-5 12 mg/kg 1 mg/kg 5 NA NA 0.5 mg/kg 0.50 mg/kg 0.0619 mg/kg 0.50 mg/kg
1 Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.
3 EPA 2005
4 Efroymson, 1997a
5 Ministry of Housing, Spatial Planning and Environment, 2000
6 NOAA
7 Efroymson, 1997b

Human Health
Project

Screening
Values

Ecological
Project

Screening
Values - SW
Sediment 6

Project Quantitation
Limit Goal

Ecological
Project

Screening
Values - Soil

Ecological
Project

Screening
Values - FW
Sediment 6

Shading represents Project Action Limits which are below Project Quantitation Limits.

QAPP Worksheet #15-14
Reference Limits and Evaluation Table

Matrix: Soil/Sediment

Analytical Method1 Achievable Laboratory Limits2

Analyte CAS Number
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Analytical Group: TAL Metals
Concentration Level: Trace ICP-MS (ILM05.3)

MDLs Method QLs MDLs QLs

Thallium 7440-28-0 0.520 mg/kg 1 mg/kg 3
0.20 mg/kg 2.5 mg/kg 0.0076 mg/kg 0.20 mg/kg

1 Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.
3 Efroymson, 1997b

QAPP Worksheet #15-15
Reference Limits and Evaluation Table

Matrix: Soil/Sediment

Analytical Method1 Achievable Laboratory Limits2

Analyte CAS Number

Human Health
Project

Screening
Values

Project
Quantitation Limit

Goal

Ecological
Project

Screening
Values - Soil
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Matrix: Soil/Sediment
Analytical Group: Wet Chemistry
Concentration Level: Medium (SW-846 9045C, SW-846 9081, Lloyd Kahn/SW-846 9060)

MDLs Method QLs MDLs QLs
pH PH NA
Cation exchange capacity CEC NA
Total Organic Carbon TOC NA 500mg/kg 13 mg/kg 500 mg/kg
* Target analytes/contaminants of concern
1 Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.

QAPP Worksheet #15-16
Reference Limits and Evaluation Table

Analytical Method1 Achievable Laboratory Limits2

Analyte CAS Number

Project
Screening

Value
Project Quantitation

Limit Goal
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Analytical Group: AVS/SEM
Concentration Level: Medium (EPA 821/R-91-100)

MDLs Method QLs MDLs QLs
Cadmium 7440-43-9 N/A 0.0044 umoles/g 0.00038 umoles/g 0.0044 umoles/g
Copper 7440-50-8 N/A 0.039 umoles/g 0.0038 umoles/g 0.039 umoles/g
Lead 7439-92-1 N/A 0.0038 umoles/g 0.0017 umoles/g 0.0038 umoles/g
Mercury 7439-97-6 N/A 0.00016 umoles/g 0.000042 umoles/g 0.00016 umoles/g
Nickel 7440-02-0 N/A 0.068 umoles/g 0.015 umoles/g 0.068 umoles/g
Silver 7440-22-4 N/A 0.0093 umoles/g 0.0015 umoles/g 0.0093 umoles/g
Zinc 7440-66-6 N/A 0.030 umoles/g 0.0030 umoles/g 0.030 umoles/g
Acid Volatile Sulfide ACIDSO2 N/A 0.50 umoles/g 0.47 umoles/g 0.50 umoles/g
1 Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.

QAPP Worksheet #15-17
Reference Limits and Evaluation Table

Matrix: Sediment

Analytical Method1 Achievable Laboratory Limits2

Analyte CAS Number

Project
Screening

Value

Project
Quantitation Limit

Goal
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Matrix: Groundwater
Analytical Group: Volatile Organic Compounds
Concentration Level: Trace (SOM01.1)

MDLs Method QLs MDLs QLs

Dichlorodifluoromethane 75-71-8 39 μg/L 0.50 µg/L 0.50 µg/L 0.160 µg/L 0.50 µg/L
Chloromethane 74-87-3 16 μg/L 0.50 µg/L 0.50 µg/L 0.110 µg/L 0.50 µg/L
Vinyl Chloride 75-01-4 0.02 μg/L 0.50 µg/L 0.50 µg/L 0.100 µg/L 0.50 µg/L
Bromomethane 74-83-9 0.87 μg/L 0.50 µg/L 0.50 µg/L 0.220 µg/L 0.50 µg/L
Chloroethane 75-00-3 4.6 μg/L 0.50 µg/L 0.50 µg/L 0.120 µg/L 0.50 µg/L
Trichlorofluoromethane 75-69-4 130 μg/L 0.50 µg/L 0.50 µg/L 0.170 µg/L 0.50 µg/L
1,1-Dichloroethene 75-35-4 34 μg/L 0.50 µg/L 0.50 µg/L 0.130 µg/L 0.50 µg/L
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 5900 μg/L 0.50 µg/L 0.50 µg/L 0.050 µg/L 0.50 µg/L
Acetone 67-64-1 550 μg/L 5.0 µg/L 5.0 µg/L 1.4 µg/L 5.0 µg/L
Carbon Disulfide 75-15-0 100 μg/L 0.50 µg/L 0.50 µg/L 0.130 µg/L 0.50 µg/L
Methyl Acetate 79-20-9 610 μg/L 0.50 µg/L 0.50 µg/L 0.320 µg/L 0.50 µg/L
Methylene Chloride 75-09-2 4.3 μg/L 0.50 µg/L 0.50 µg/L 0.140 µg/L 0.50 µg/L
trans-1,2-Dichloroethene 156-60-5 12 μg/L 0.50 µg/L 0.50 µg/L 0.130 µg/L 0.50 µg/L
Methyl tert-Butyl Ether 1634-04-4 6.2 μg/L 0.50 µg/L 0.50 µg/L 0.100 µg/L 0.50 µg/L
1,1-Dichloroethane 75-34-3 81 μg/L 0.50 µg/L 0.50 µg/L 0.140 µg/L 0.50 µg/L
cis-1,2-Dichloroethene 156-59-2 6.1 μg/L 0.50 µg/L 0.50 µg/L 0.120 µg/L 0.50 µg/L
2-Butanone 78-93-3 700 μg/L 5.0 µg/L 5.0 µg/L 0.360 µg/L 5.0 µg/L
Bromochloromethane 74-97-5 0.18μg/L* 0.50 µg/L 0.50 µg/L 0.170 µg/L 0.50 µg/L
Chloroform 67-66-3 0.17 μg/L 0.50 µg/L 0.50 µg/L 0.110 µg/L 0.50 µg/L
1,1,1-Trichloroethane 71-55-6 320 μg/L 0.50 µg/L 0.50 µg/L 0.170 µg/L 0.50 µg/L
Cyclohexane 110-82-7 1000 μg/L 0.50 µg/L 0.50 µg/L 0.120 µg/L 0.50 µg/L
Carbon Tetrachloride 56-23-5 0.17 μg/L 0.50 µg/L 0.50 µg/L 0.140 µg/L 0.50 µg/L
Benzene 71-43-2 0.35 μg/L 0.50 µg/L 0.50 µg/L 0.140 µg/L 0.50 µg/L
1,2-Dichloroethane 107-06-2 0.12 μg/L 0.50 µg/L 0.50 µg/L 0.120 µg/L 0.50 µg/L
1,4-Dioxane 123-91-1 6.1 μg/L 20 µg/L 20 µg/L 6.3 µg/L 20 µg/L

Trichloroethene 79-01-6 1.4 μg/L 3
0.50 µg/L 0.50 µg/L 0.150 µg/L 0.50 µg/L

Methylcyclohexane 108-87-2 520 μg/L 0.50 µg/L 0.50 µg/L 0.120 µg/L 0.50 µg/L
1,2-Dichloropropane 78-87-5 0.16 μg/L 0.50 µg/L 0.50 µg/L 0.140 µg/L 0.50 µg/L
Bromodichloromethane 75-27-4 0.18 μg/L 0.50 µg/L 0.50 µg/L 0.083 µg/L 0.50 µg/L
cis-1,3-Dichloropropene 10061-01-5 0.4 μg/L 0.50 µg/L 0.50 µg/L 0.061 µg/L 0.50 µg/L
4-Methyl-2-pentanone 108-10-1 200 μg/L 5.0 µg/L 5.0 µg/L 0.760 µg/L 5.0 µg/L
Toluene 108-88-3 72 μg/L 0.50 µg/L 0.50 µg/L 0.120 µg/L 0.50 µg/L
trans-1,3-Dichloropropene 10061-02-6 0.4 μg/L 0.50 µg/L 0.50 µg/L 0.120 µg/L 0.50 µg/L
1,1,2-Trichloroethane 79-00-5 0.2 μg/L 0.50 µg/L 0.50 µg/L 0.190 µg/L 0.50 µg/L
Tetrachloroethene 127-18-4 0.1 μg/L 0.50 µg/L 0.50 µg/L 0.180 µg/L 0.50 µg/L
2-Hexanone 591-78-6 150 μg/L 5.0 µg/L 5.0 µg/L 0.940 µg/L 5.0 µg/L
Dibromochloromethane 124-48-1 0.13 μg/L 0.50 µg/L 0.50 µg/L 0.130 µg/L 0.50 µg/L
1,2-Dibromoethane 106-93-4 0.0056 μg/L 0.50 µg/L 0.50 µg/L 0.210 µg/L 0.50 µg/L
Chlorobenzene 108-90-7 11 μg/L 0.50 µg/L 0.50 µg/L 0.110 µg/L 0.50 µg/L
Ethylbenzene 100-41-4 130 μg/L 0.50 µg/L 0.50 µg/L 0.100 µg/L 0.50 µg/L
m,p-Xylene 179601-23-1 21 μg/L** 0.50 µg/L 0.50 µg/L 0.120 µg/L 0.50 µg/L
o-Xylene 95-47-6 21 μg/L** 0.50 µg/L 0.50 µg/L 0.120 µg/L 0.50 µg/L
Styrene 100-42-5 160 μg/L 0.50 µg/L 0.50 µg/L 0.070 µg/L 0.50 µg/L
Bromoform 75-25-2 8.5 μg/L 0.50 µg/L 0.50 µg/L 0.080 µg/L 0.50 µg/L
Isopropylbenzene 98-82-8 66 μg/L 0.50 µg/L 0.50 µg/L 0.100 µg/L 0.50 µg/L
1,1,2,2-Tetrachloroethane 79-34-5 0.055 μg/L 0.50 µg/L 0.50 µg/L 0.080 µg/L 0.50 µg/L
1,3-Dichlorobenzene 541-73-1 18 μg/L 0.50 µg/L 0.50 µg/L 0.110 µg/L 0.50 µg/L
1,4-Dichlorobenzene 106-46-7 0.5 μg/L 0.50 µg/L 0.50 µg/L 0.070 µg/L 0.50 µg/L
1,2-Dichlorobenzene 95-50-1 37 μg/L 0.50 µg/L 0.50 µg/L 0.080 µg/L 0.50 µg/L
1,2-Dibromo-3-chloropropane 96-12-8 0.035 μg/L 0.50 µg/L 0.50 µg/L 0.140 µg/L 0.50 µg/L
1,2,4-Trichlorobenzene 120-82-1 0.72 μg/L 0.50 µg/L 0.50 µg/L 0.100 µg/L 0.50 µg/L
1,2,3-Trichlorobenzene 87-61-6 0.72 μg/L*** 0.50 µg/L 0.50 µg/L 0.100 µg/L 0.50 µg/L
Bromofluorobenzene 460-00-4 N/A 0.50 µg/L 0.50 µg/L 0.050 µg/L 0.50 µg/L
Tetrahydrofuran 109-99-9 1.6 μg/L 0.50 µg/L 0.50 µg/L 0.050 µg/L 0.50 µg/L
1 Analytical QLs are those documented in promulgated CLP methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.
3

Based on Cal/EPA toxicity values.
* = Bromodichloromethane PRG value used as surrogate PRG value for bromochloromethane
** = Total xylene PRG value used as surrogate PRG value for o-xylene and m,p-xylene
*** = 1,2,4-Trichlorobbenzene PRG value used as surrogate PRG value for 1,2,3-Trichlorobenzene.

NA = Not Available

QAPP Worksheet #15-18
Reference Limits and Evaluation Table

Analyte CAS Number

Human Health
Project Screening

Values

Project
Quantitation
Limit Goal

Analytical Method1 Achievable Laboratory Limits2

Human Health Project Action Limits are from the October 2004 Region IX Preliminary Remediation Goals (PRGs), and are subject to change when
PRGs are updated.

Note: Action Limit values in this table are only intended for evaluating laboratory limits. Values used in juman health and ecological risk assessments may
differ for some chemicals based on site specific conditions.

Shading represents Project Action Limits which are below Project Quantitation Limits.
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Matrix: Surface Water
Analytical Group: Volatile Organic Compounds
Concentration Level: Trace (SOM01.1)

Freshwater 3 Marine 3
MDLs Method QLs MDLs QLs

Dichlorodifluoromethane 75-71-8 39 μg/L NA NA 0.50 µg/L 0.50 µg/L 0.160 µg/L 0.50 µg/L
Chloromethane 74-87-3 16 μg/L NA NA 0.50 µg/L 0.50 µg/L 0.110 µg/L 0.50 µg/L
Vinyl Chloride 75-01-4 0.02μg/L 2 μg/L 5250 μg/L 0.50 µg/L 0.50 µg/L 0.100 µg/L 0.50 µg/L
Bromomethane 74-83-9 0.87μg/L NA NA 0.50 µg/L 0.50 µg/L 0.220 µg/L 0.50 µg/L
Chloroethane 75-00-3 4.6 μg/L NA NA 0.50 µg/L 0.50 µg/L 0.120 µg/L 0.50 µg/L
Trichlorofluoromethane 75-69-4 130 μg/L NA NA 0.50 µg/L 0.50 µg/L 0.170 µg/L 0.50 µg/L
1,1-Dichloroethene 75-35-4 34 μg/L 0.57μg/L 32μg/L 0.50 µg/L 0.50 µg/L 0.130 µg/L 0.50 µg/L
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 5900 μg/L NA NA 0.50 µg/L 0.50 µg/L 0.050 µg/L 0.50 µg/L
Acetone 67-64-1 550 μg/L NA NA 5.0 µg/L 5.0 µg/L 1.4 µg/L 5.0 µg/L
Carbon Disulfide 75-15-0 100 μg/L NA NA 0.50 µg/L 0.50 µg/L 0.130 µg/L 0.50 µg/L
Methyl Acetate 79-20-9 610 μg/L NA NA 0.50 µg/L 0.50 µg/L 0.320 µg/L 0.50 µg/L
Methylene Chloride 75-09-2 4.3 μg/L 470μg/L 16000μg/L 0.50 µg/L 0.50 µg/L 0.140 µg/L 0.50 µg/L
trans-1,2-Dichloroethene 156-60-5 12 μg/L 700μg/L 140000 μg/L 0.50 µg/L 0.50 µg/L 0.130 µg/L 0.50 µg/L
Methyl tert-Butyl Ether 1634-04-4 6.2 μg/L NA NA 0.50 µg/L 0.50 µg/L 0.100 µg/L 0.50 µg/L
1,1-Dichloroethane 75-34-3 81 μg/L NA NA 0.50 µg/L 0.50 µg/L 0.140 µg/L 0.50 µg/L
cis-1,2-Dichloroethene 156-59-2 6.1 μg/L NA NA 0.50 µg/L 0.50 µg/L 0.120 µg/L 0.50 µg/L
2-Butanone 78-93-3 700 μg/L NA NA 5.0 µg/L 5.0 µg/L 0.360 µg/L 5.0 µg/L
Bromochloromethane 74-97-5 0.18 μg/L* NA NA 0.50 µg/L 0.50 µg/L 0.170 µg/L 0.50 µg/L
Chloroform 67-66-3 0.17μg/L 57 μg/L 4700 μg/L 0.50 µg/L 0.50 µg/L 0.110 µg/L 0.50 µg/L
1,1,1-Trichloroethane 71-55-6 320 μg/L 200μg/L 1030 μg/L 0.50 µg/L 0.50 µg/L 0.170 µg/L 0.50 µg/L
Cyclohexane 110-82-7 1000 μg/L NA NA 0.50 µg/L 0.50 µg/L 0.120 µg/L 0.50 µg/L
Carbon Tetrachloride 56-23-5 0.17μg/L 2.5 μg/L 44μg/L 0.50 µg/L 0.50 µg/L 0.140 µg/L 0.50 µg/L
Benzene 71-43-2 0.35μg/L 12 μg/L 710 μg/L 0.50 µg/L 0.50 µg/L 0.140 µg/L 0.50 µg/L
1,2-Dichloroethane 107-06-2 0.12μg/L 3.8 μg/L 990 μg/L 0.50 µg/L 0.50 µg/L 0.120 µg/L 0.50 µg/L
1,4-Dioxane 123-91-1 6.1 μg/L NA NA 20 µg/L 20 µg/L 6.3 µg/L 20 µg/L
Trichloroethene 79-01-6 0.028 μg/L4

27 μg/L 810 μg/L 0.50 µg/L 0.50 µg/L 0.150 µg/L 0.50 µg/L
Methylcyclohexane 108-87-2 520 μg/L NA NA 0.50 µg/L 0.50 µg/L 0.120 µg/L 0.50 µg/L
1,2-Dichloropropane 78-87-5 0.16μg/L 5.2 μg/L 390 μg/L 0.50 µg/L 0.50 µg/L 0.140 µg/L 0.50 µg/L
Bromodichloromethane 75-27-4 0.18μg/L NA NA 0.50 µg/L 0.50 µg/L 0.083 µg/L 0.50 µg/L
cis-1,3-Dichloropropene 10061-01-5 0.4 μg/L NA NA 0.50 µg/L 0.50 µg/L 0.061 µg/L 0.50 µg/L
4-Methyl-2-pentanone 108-10-1 200 μg/L NA NA 5.0 µg/L 5.0 µg/L 0.760 µg/L 5.0 µg/L
Toluene 108-88-3 72 μg/L 6800 μg/L 200000 μg/L 0.50 µg/L 0.50 µg/L 0.120 µg/L 0.50 µg/L
trans-1,3-Dichloropropene 10061-02-6 0.4 μg/L NA NA 0.50 µg/L 0.50 µg/L 0.120 µg/L 0.50 µg/L
1,1,2-Trichloroethane 79-00-5 0.2 μg/L 6 μg/L 420 μg/L 0.50 µg/L 0.50 µg/L 0.190 µg/L 0.50 µg/L
Tetrachloroethene 127-18-4 0.1 μg/L 8 μg/L 88.5 μg/L 0.50 µg/L 0.50 µg/L 0.180 µg/L 0.50 µg/L
2-Hexanone 591-78-6 150 μg/L NA NA 5.0 µg/L 5.0 µg/L 0.940 µg/L 5.0 µg/L
Dibromochloromethane 124-48-1 0.13μg/L 5.6 μg/L 460 μg/L 0.50 µg/L 0.50 µg/L 0.130 µg/L 0.50 µg/L
1,2-Dibromoethane 106-93-4 0.0056 μg/L NA NA 0.50 µg/L 0.50 µg/L 0.210 µg/L 0.50 µg/L
Chlorobenzene 108-90-7 11 μg/L 680μg/L 21000μg/L 0.50 µg/L 0.50 µg/L 0.110 µg/L 0.50 µg/L
Ethylbenzene 100-41-4 130 μg/L 3100 μg/L 29000μg/L 0.50 µg/L 0.50 µg/L 0.100 µg/L 0.50 µg/L
m,p-Xylene NA 21μg/L** NA NA 0.50 µg/L 0.50 µg/L 0.120 µg/L 0.50 µg/L
o-Xylene 95-47-6 21μg/L** NA NA 0.50 µg/L 0.50 µg/L 0.120 µg/L 0.50 µg/L
Styrene 100-42-5 160 μg/L NA NA 0.50 µg/L 0.50 µg/L 0.070 µg/L 0.50 µg/L
Bromoform 75-25-2 8.5 μg/L 43 μg/L 3600 μg/L 0.50 µg/L 0.50 µg/L 0.080 µg/L 0.50 µg/L
Isopropylbenzene 98-82-8 66 μg/L NA NA 0.50 µg/L 0.50 µg/L 0.100 µg/L 0.50 µg/L
1,1,2,2-Tetrachloroethane 79-34-5 0.055 μg/L 1.7 μg/L 110 μg/L 0.50 µg/L 0.50 µg/L 0.080 µg/L 0.50 µg/L
1,3-Dichlorobenzene 541-73-1 18 μg/L 400μg/L 2600 μg/L 0.50 µg/L 0.50 µg/L 0.110 µg/L 0.50 µg/L
1,4-Dichlorobenzene 106-46-7 0.5 μg/L 400μg/L 2600 μg/L 0.50 µg/L 0.50 µg/L 0.070 µg/L 0.50 µg/L
1,2-Dichlorobenzene 95-50-1 37 μg/L 2700 μg/L 17000μg/L 0.50 µg/L 0.50 µg/L 0.080 µg/L 0.50 µg/L
1,2-Dibromo-3-chloropropane 96-12-8 0.035 μg/L NA NA 0.50 µg/L 0.50 µg/L 0.140 µg/L 0.50 µg/L
1,2,4-Trichlorobenzene 120-82-1 0.72μg/L 260μg/L 940 μg/L 0.50 µg/L 0.50 µg/L 0.100 µg/L 0.50 µg/L
1,2,3-Trichlorobenzene 87-61-6 0.72μg/L*** NA NA 0.50 µg/L 0.50 µg/L 0.100 µg/L 0.50 µg/L
Bromofluorobenzene 460-00-4 NA NA NA 0.50 µg/L 0.50 µg/L 0.050 µg/L 0.50 µg/L
Tetrahydrofuran 109-99-9 1.6 μg/L NA NA 0.50 µg/L 0.50 µg/L 0.050 µg/L 0.50 µg/L
1 Analytical QLs are those documented in promulgated CLP methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.
3 Puerto Rico Water Quality Standards (2003)
4 Based on Cal/EPA toxicity values.
* = Bromodichloromethane PRG value used as surrogate PRG value for bromochloromethane
** = Total xylene PRG value used as surrogate PRG value for o-xylene and m,p-xylene
*** = 1,2,4-Trichlorobbenzene PRG value used as surrogate PRG value for 1,2,3-Trichlorobenzene.
Human Health Project Action Limits are from the October 2004 Region IX Preliminary Remediation Goals (PRGs), and are subject to change when PRGs are updated.

NA = Not Available
Note: Action Limit values in this table are only intended for evaluating laboratory limits. Values used in juman health and ecological risk assessments may differ for some chemicals
based on site specific conditions.

Achievable Laboratory Limits2

Shading represents Project Action Limits which are below Project Quantitation Limits.

Ecological Project Screening
Values

QAPP Worksheet #15-19
Reference Limits and Evaluation Table

Analyte CAS Number

Human Health
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Project
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Analytical Method1
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Matrix: Groundwater
Analytical Group: Volatile Organic Compounds
Concentration Level: Trace SIM (SOM01.1)

MDLs Method QLs MDLs QLs
1,4-Dioxane 123-91-1 6.1 μg/L 2.0 μg/L 2.0 μg/L 0.84 μg/L 2.0 μg/L
1,2-Dibromoethane 106-93-4 0.0056 μg/L 0.05 μg/L 0.05μg/L 0.0025 μg/L 0.05 μg/L
1,2-Dibromo-3-chloropropane 96-12-8 0.035 μg/L 0.05 μg/L 0.05μg/L 0.0076 μg/L 0.05 μg/L
1 Analytical QLs are those documented in promulgated CLP methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.

Analyte list is subject to minor change depending upon individual laboratory.

Achievable Laboratory Limits2

Note: Action Limit values in this table are only intended for evaluating laboratory limits. Values used in juman health and ecological
risk assessments may differ for some chemicals based on site specific conditions.

Human Health Project Action Limits are from the October 2004 Region IX Preliminary Remediation Goals (PRGs), and are subject to
change when PRGs are updated.

Shading represents Project Action Limits which are below Project Quantitation Limits.
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Matrix: Surface Water
Analytical Group: Volatile Organic Compounds
Concentration Level: Trace SIM (SOM01.1)

Freshwater Marine MDLs Method QLs MDLs QLs

1,4-Dioxane 123-91-1 6.1 μg/L NA NA 2.0 μg/L 2.0 μg/L 0.84 μg/L 2.0 μg/L
1,2-Dibromoethane 106-93-4 0.0056 μg/L NA NA 0.05 μg/L 0.05μg/L 0.0025μg/L 0.05μg/L
1,2-Dibromo-3-chloropropane 96-12-8 0.035 μg/L NA NA 0.05 μg/L 0.05μg/L 0.0076μg/L 0.05μg/L
1 Analytical QLs are those documented in promulgated CLP methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.
Human Health Project Action Limits are from the October 2004 Region IX Preliminary Remediation Goals (PRGs), and are subject to change when PRGs are updated.
Analyte list is subject to minor change depending upon individual laboratory.

NA = Not Available

Achievable Laboratory Limits2

Note: Action Limit values in this table are only intended for evaluating laboratory limits. Values used in juman health and ecological risk assessments may differ for some
chemicals based on site specific conditions.

Ecological Project Screening Values

Shading represents Project Action Limits which are below Project Quantitation Limits.
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Matrix: Groundwater
Analytical Group: Semi Volatile Organic Compounds
Concentration Level: Low (SOM01.1)

MDLs Method QLs MDLs QLs
Benzaldehyde 100-52-7 360 μg/L 5.0 µg/L 5.0 µg/L 1.40 µg/L 5.0 µg/L
Phenol 108-95-2 1100 μg/L 5.0 µg/L 5.0 µg/L 1.25 µg/L 5.0 µg/L
bis-(2-Chloroethyl) ether 111-44-4 0.01 μg/L 5.0 µg/L 5.0 µg/L 1.33 µg/L 5.0 µg/L
2-Chlorophenol 95-57-8 3 μg/L 5.0 µg/L 5.0 µg/L 1.23 µg/L 5.0 µg/L
2-Methylphenol 95-48-7 180 μg/L 5.0 µg/L 5.0 µg/L 1.28 µg/L 5.0 µg/L
2,2'-oxybis(1-Chloropropane) 108-60-1 0.27 μg/L 5.0 µg/L 5.0 µg/L 1.21 µg/L 5.0 µg/L
Acetophenone 98-86-2 42 μg/L

3
5.0 µg/L 5.0 µg/L 1.47 µg/L 5.0 µg/L

4-Methylphenol 106-44-5 18 μg/L 5.0 µg/L 5.0 µg/L 1.43 µg/L 5.0 µg/L
N-Nitroso-di-n propylamine 621-64-7 0.0096 μg/L 5.0 µg/L 5.0 µg/L 1.21 µg/L 5.0 µg/L
Hexachloroethane 67-72-1 3.6 μg/L 5.0 µg/L 5.0 µg/L 1.15 µg/L 5.0 µg/L
Nitrobenzene 98-95-3 0.34 μg/L 5.0 µg/L 5.0 µg/L 1.19 µg/L 5.0 µg/L
Isophorone 78-59-1 71 μg/L 5.0 µg/L 5.0 µg/L 1.15 µg/L 5.0 µg/L
2-Nitrophenol 88-75-5 3 μg/L* 5.0 µg/L 5.0 µg/L 1.16 µg/L 5.0 µg/L
2,4-Dimethylphenol 105-67-9 73 μg/L 5.0 µg/L 5.0 µg/L 1.40 µg/L 5.0 µg/L
bis(2-Chloroethoxy) methane 111-91-1 0.27 μg/L** 5.0 µg/L 5.0 µg/L 1.23 µg/L 5.0 µg/L
2,4-Dichlorophenol 120-83-2 11 μg/L 5.0 µg/L 5.0 µg/L 1.14 µg/L 5.0 µg/L
Naphthalene 91-20-3 0.62 μg/L 5.0 µg/L 5.0 µg/L 1.23 µg/L 5.0 µg/L
4-Chloroaniline 106-47-8 15 μg/L 5.0 µg/L 5.0 µg/L 2.07 µg/L 5.0 µg/L
Hexachlorobutadiene 87-68-3 0.86 μg/L 5.0 µg/L 5.0 µg/L 1.17 µg/L 5.0 µg/L
Caprolactam 105-60-2 1800 μg/L 5.0 µg/L 5.0 µg/L 1.04 µg/L 5.0 µg/L
4-Chloro-3-methylphenol 59-50-7 3 μg/L*** 5.0 µg/L 5.0 µg/L 1.11 µg/L 5.0 µg/L
2-Methylnaphthalene 91-57-6 12 μg/L 5.0 µg/L 5.0 µg/L 1.32 µg/L 5.0 µg/L
1,2,4,5-Tetrachlorobenzene 95-94-3 1.1 μg/L 5.0 µg/L 5.0 µg/L 1.16 µg/L 5.0 µg/L
Hexachlorocyclo-pentadiene 77-47-4 22 μg/L 5.0 µg/L 5.0 µg/L 0.43 µg/L 5.0 µg/L
2,4,6-Trichlorophenol 88-06-2 0.36 μg/L 5.0 µg/L 5.0 µg/L 0.97 µg/L 5.0 µg/L
2,4,5-Trichlorophenol 95-95-4 360 μg/L 5.0 µg/L 5.0 µg/L 1.06 µg/L 5.0 µg/L
1,1'-Biphenyl 92-52-4 30 μg/L 5.0 µg/L 5.0 µg/L 1.16 µg/L 5.0 µg/L
2-Chloronaphthalene 91-58-7 49 μg/L 5.0 µg/L 5.0 µg/L 1.07 µg/L 5.0 µg/L
2-Nitroaniline 88-74-4 11 μg/L 10 µg/L 10 µg/L 0.93 µg/L 10 µg/L
Dimethylphthalate 131-11-3 36000μg/L 5.0 µg/L 5.0 µg/L 0.92 µg/L 5.0 µg/L
2,6-Dinitrotoluene 606-20-2 3.6 μg/L 5.0 µg/L 5.0 µg/L 0.91 µg/L 5.0 µg/L
Acenaphthylene 208-96-8 37 μg/L4

5.0 µg/L 5.0 µg/L 1.04 µg/L 5.0 µg/L
3-Nitroaniline 99-09-2 1.1 μg/L 10 µg/L 10 µg/L 1.26 µg/L 10 µg/L
Acenaphthene 83-32-9 37 μg/L 5.0 µg/L 5.0 µg/L 1.16 µg/L 5.0 µg/L
2,4-Dinitrophenol 51-28-5 7.3 μg/L 10 µg/L 10 µg/L 1.94 µg/L 10 µg/L
4-Nitrophenol 100-02-7 0.34 μg/L5 10 µg/L 10 µg/L 1.29 µg/L 10 µg/L
Dibenzofuran 132-64-9 1.2 μg/L 5.0 µg/L 5.0 µg/L 1.23 µg/L 5.0 µg/L
2,3,4,6-Tetrachlorophenol 58-90-2 110 μg/L 5.0 µg/L 5.0 µg/L 1.14 µg/L 5.0 µg/L
2,4-Dinitrotoluene 121-14-2 7.3 μg/L 5.0 µg/L 5.0 µg/L 0.99 µg/L 5.0 µg/L
Diethylphthalate 84-66-2 2900 μg/L 5.0 µg/L 5.0 µg/L 1.13 µg/L 5.0 µg/L
Fluorene 86-73-7 24 μg/L 5.0 µg/L 5.0 µg/L 1.17 µg/L 5.0 µg/L
4-Chlorophenyl-phenyl ether 7005-72-3 0.27 μg/L** 5.0 µg/L 5.0 µg/L 1.05 µg/L 5.0 µg/L
4-Nitroaniline 100-01-6 3.2 μg/L 10 µg/L 10 µg/L 1.39 µg/L 10 µg/L
4,6-Dinitro-2-methylphenol 534-52-1 0.36 μg/L 10 µg/L 10 µg/L 1.05 µg/L 10 µg/L
N-Nitroso diphenylamine 86-30-6 14 μg/L 5.0 µg/L 5.0 µg/L 1.18 µg/L 5.0 µg/L
4-Bromophenyl-phenylether 101-55-3 0.27 μg/L** 5.0 µg/L 5.0 µg/L 0.94 µg/L 5.0 µg/L
Hexachlorobenzene 118-74-1 0.042 μg/L 5.0 µg/L 5.0 µg/L 1.19 µg/L 5.0 µg/L
Atrazine 1912-24-9 0.3 μg/L 5.0 µg/L 5.0 µg/L 1.19 µg/L 5.0 µg/L
Pentachlorophenol 87-86-5 0.56 μg/L 10 µg/L 10 µg/L 1.32 µg/L 10 µg/L
Phenanthrene 85-01-8 18 μg/L***** 5.0 µg/L 5.0 µg/L 1.12 µg/L 5.0 µg/L
Anthracene 120-12-7 180 μg/L 5.0 µg/L 5.0 µg/L 0.94 µg/L 5.0 µg/L
Carbazole 86-74-8 3.4 μg/L 5.0 µg/L 5.0 µg/L 1.12 µg/L 5.0 µg/L
Di-n-butylphthalate 84-74-2 360 μg/L 5.0 µg/L 5.0 µg/L 2.24 µg/L 5.0 µg/L
Fluoranthene 206-44-0 150 μg/L 5.0 µg/L 5.0 µg/L 1.29 µg/L 5.0 µg/L
Pyrene 129-00-0 18 μg/L 5.0 µg/L 5.0 µg/L 1.74 µg/L 5.0 µg/L
Butylbenzylphthalate 85-68-7 730 μg/L 5.0 µg/L 5.0 µg/L 1.39 µg/L 5.0 µg/L
3,3'-Dichlorobenzidine 91-94-1 0.15 μg/L 5.0 µg/L 5.0 µg/L 1.72 µg/L 5.0 µg/L
bis(2-Ethylhexyl) phthalate 117-81-7 4.8 μg/L 5.0 µg/L 5.0 µg/L 1.22 µg/L 5.0 µg/L
Benzo(a)anthracene 56-55-3 0.092 μg/L 5.0 µg/L 5.0 µg/L 1.02 µg/L 5.0 µg/L
Chrysene 218-01-9 9.2 μg/L 5.0 µg/L 5.0 µg/L 1.09 µg/L 5.0 µg/L
Di-n-octylphthalate 117-84-0 150 μg/L 5.0 µg/L 5.0 µg/L 1.10 µg/L 5.0 µg/L
Benzo(b)fluoranthene 205-99-2 0.092 μg/L 5.0 µg/L 5.0 µg/L 1.08 µg/L 5.0 µg/L
Benzo(k)fluoranthene 207-08-9 0.92 μg/L 5.0 µg/L 5.0 µg/L 1.01 µg/L 5.0 µg/L
Benzo(a)pyrene 50-32-8 0.0092 μg/L 5.0 µg/L 5.0 µg/L 0.78 µg/L 5.0 µg/L
Indeno(1,2,3-cd)-pyrene 193-39-5 0.092 μg/L 5.0 µg/L 5.0 µg/L 1.75 µg/L 5.0 µg/L
Dibenzo(a,h)-anthracene 53-70-3 0.0092 μg/L 5.0 µg/L 5.0 µg/L 1.77 µg/L 5.0 µg/L
Benzo(g,h,i)perylene 191-24-2 18 μg/L 5.0 µg/L 5.0 µg/L 1.84 µg/L 5.0 µg/L

1 Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.
3 Calculated value.
4

Acenaphthene PRGs value used surrogate.
5 Nitrobenzene PRG value used for surrogate.
* = 2-Chlorophenol PRG value used as surrogate PRG value for 2-Nitrophenol.
** = Bis(2-Chloro)isopropyl ether PRG value used as surrogate,
*** = 2-chlorophenol PRG value used as surrogate PRG value for 4-methyl-3-methylphenol.
**** = Methoxychlor PRG value used as surrogate PRG value for 4-chlorophenyl-phenyl ether.
***** = Pyrene PRG value used as surrogate PRG value for phenanthrene.

TBD: To be determined

Achievable Laboratory Limits2

Note: Action Limit values in this table are only intended for evaluating laboratory limits. Values used in juman health and ecological risk
assessments may differ for some chemicals based on site specific conditions.

Human Health Project Action Limits are from the October 2004 Region IX Preliminary Remediation Goals (PRGs), and are subject to change
when PRGs are updated.

Shading represents Project Action Limits which are below Project Quantitation Limits.
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Matrix: Surface Water
Analytical Group: Semi Volatile Organic Compounds
Concentration Level: Low (SOM01.1)

Freshwater3 Marine 3
MDLs Method QLs MDLs QLs

Benzaldehyde 100-52-7 360 μg/L 5.0 µg/L 5.0 µg/L 1.40 µg/L 5.0 µg/L
Phenol 108-95-2 1100 μg/L 21000μg/L 4600000μg/L 5.0 µg/L 5.0 µg/L 1.25 µg/L 5.0 µg/L
bis-(2-Chloroethyl) ether 111-44-4 0.01μg/L 0.31 μg/L 0.31 μg/L 5.0 µg/L 5.0 µg/L 1.33 µg/L 5.0 µg/L
2-Chlorophenol 95-57-8 3 μg/L 120 μg/L 400 μg/L 5.0 µg/L 5.0 µg/L 1.23 µg/L 5.0 µg/L
2-Methylphenol 95-48-7 180 μg/L NA NA 5.0 µg/L 5.0 µg/L 1.28 µg/L 5.0 µg/L
2,2'-oxybis(1-Chloropropane) 108-60-1 0.27μg/L NA NA 5.0 µg/L 5.0 µg/L 1.21 µg/L 5.0 µg/L
Acetophenone 98-86-2 42μg/L5 NA NA 5.0 µg/L 5.0 µg/L 1.47 µg/L 5.0 µg/L
4-Methylphenol 106-44-5 18μg/L NA NA 5.0 µg/L 5.0 µg/L 1.43 µg/L 5.0 µg/L
N-Nitroso-di-n propylamine 621-64-7 0.0096 μg/L 0.05 μg/L 14 μg/L 5.0 µg/L 5.0 µg/L 1.21 µg/L 5.0 µg/L
Hexachloroethane 67-72-1 3.6 μg/L 19 μg/L 89 μg/L 5.0 µg/L 5.0 µg/L 1.15 µg/L 5.0 µg/L
Nitrobenzene 98-95-3 0.34μg/L 17 μg/L 1900μg/L 5.0 µg/L 5.0 µg/L 1.19 µg/L 5.0 µg/L
Isophorone 78-59-1 71μg/L 360 μg/L 26000 μg/L 5.0 µg/L 5.0 µg/L 1.15 µg/L 5.0 µg/L
2-Nitrophenol 88-75-5 3 μg/L* NA NA 5.0 µg/L 5.0 µg/L 1.16 µg/L 5.0 µg/L
2,4-Dimethylphenol 105-67-9 73μg/L 540 μg/L 2300μg/L 5.0 µg/L 5.0 µg/L 1.40 µg/L 5.0 µg/L
bis(2-Chloroethoxy) methane 111-91-1 0.01μg/L** NA NA 5.0 µg/L 5.0 µg/L 1.23 µg/L 5.0 µg/L
2,4-Dichlorophenol 120-83-2 11μg/L 93 μg/L 790 μg/L 5.0 µg/L 5.0 µg/L 1.14 µg/L 5.0 µg/L
Naphthalene 91-20-3 0.62μg/L NA NA 5.0 µg/L 5.0 µg/L 1.23 µg/L 5.0 µg/L
4-Chloroaniline 106-47-8 15μg/L NA NA 5.0 µg/L 5.0 µg/L 2.07 µg/L 5.0 µg/L
Hexachlorobutadiene 87-68-3 0.86μg/L 4.4 μg/L 500 μg/L 5.0 µg/L 5.0 µg/L 1.17 µg/L 5.0 µg/L
Caprolactam 105-60-2 1800 μg/L NA NA 5.0 µg/L 5.0 µg/L 1.04 µg/L 5.0 µg/L
4-Chloro-3-methylphenol 59-50-7 3 μg/L*** NA NA 5.0 µg/L 5.0 µg/L 1.11 µg/L 5.0 µg/L
2-Methylnaphthalene 91-57-6 12μg/L NA NA 5.0 µg/L 5.0 µg/L 1.32 µg/L 5.0 µg/L
1,2,4,5-Tetrachlorobenzene 95-94-3 1.1 μg/L NA NA 5.0 µg/L 5.0 µg/L 1.16 µg/L 5.0 µg/L
Hexachlorocyclo-pentadiene 77-47-4 22μg/L 240 μg/L 17000 μg/L 5.0 µg/L 5.0 µg/L 0.43 µg/L 5.0 µg/L
2,4,6-Trichlorophenol 88-06-2 0.36μg/L 21 μg/L 65 μg/L 5.0 µg/L 5.0 µg/L 0.97 µg/L 5.0 µg/L
2,4,5-Trichlorophenol 95-95-4 360 μg/L NA NA 5.0 µg/L 5.0 µg/L 1.06 µg/L 5.0 µg/L
1,1'-Biphenyl 92-52-4 30μg/L NA NA 5.0 µg/L 5.0 µg/L 1.16 µg/L 5.0 µg/L
2-Chloronaphthalene 91-58-7 49μg/L 1700 μg/L 4300μg/L 5.0 µg/L 5.0 µg/L 1.07 µg/L 5.0 µg/L
2-Nitroaniline 88-74-4 11μg/L NA NA 10 µg/L 10 µg/L 0.93 µg/L 10 µg/L
Dimethylphthalate 131-11-3 36000μg/L 313000 μg/L 2900000μg/L 5.0 µg/L 5.0 µg/L 0.92 µg/L 5.0 µg/L
2,6-Dinitrotoluene 606-20-2 3.6 μg/L NA NA 5.0 µg/L 5.0 µg/L 0.91 µg/L 5.0 µg/L
Acenaphthylene 208-96-8 37μg/L6 NA NA 5.0 µg/L 5.0 µg/L 1.04 µg/L 5.0 µg/L
3-Nitroaniline 99-09-2 1.1 μg/L NA NA 10 µg/L 10 µg/L 1.26 µg/L 10 µg/L
Acenaphthene 83-32-9 37μg/L 1200 μg/L

4
2700μg/L 5.0 µg/L 5.0 µg/L 1.16 µg/L 5.0 µg/L

2,4-Dinitrophenol 51-28-5 7.3 μg/L 70 μg/L 14000 μg/L 10 µg/L 10 µg/L 1.94 µg/L 10 µg/L
4-Nitrophenol 100-02-7 0.34μg/L7 NA NA 10 µg/L 10 µg/L 1.29 µg/L 10 µg/L
Dibenzofuran 132-64-9 1.2 μg/L NA NA 5.0 µg/L 5.0 µg/L 1.23 µg/L 5.0 µg/L
2,3,4,6-Tetrachlorophenol 58-90-2 110 μg/L NA NA 5.0 µg/L 5.0 µg/L 1.14 µg/L 5.0 µg/L
2,4-Dinitrotoluene 121-14-2 7.3 μg/L 0.11 μg/L 9.1μg/L 5.0 µg/L 5.0 µg/L 0.99 µg/L 5.0 µg/L
Diethylphthalate 84-66-2 2900 μg/L 23000μg/L 120000 μg/L 5.0 µg/L 5.0 µg/L 1.13 µg/L 5.0 µg/L
Fluorene 86-73-7 24μg/L 1300 μg/L 1400μg/L 5.0 µg/L 5.0 µg/L 1.17 µg/L 5.0 µg/L
4-Chlorophenyl-phenyl ether 7005-72-3 0.27μg/L** NA NA 5.0 µg/L 5.0 µg/L 1.05 µg/L 5.0 µg/L
4-Nitroaniline 100-01-6 3.2 μg/L NA NA 10 µg/L 10 µg/L 1.39 µg/L 10 µg/L
4,6-Dinitro-2-methylphenol 534-52-1 0.36μg/L NA NA 10 µg/L 10 µg/L 1.05 µg/L 10 µg/L
N-Nitroso diphenylamine 86-30-6 14μg/L 50 μg/L 160 μg/L 5.0 µg/L 5.0 µg/L 1.18 µg/L 5.0 µg/L
4-Bromophenyl-phenylether 101-55-3 0.27μg/L** NA NA 5.0 µg/L 5.0 µg/L 0.94 µg/L 5.0 µg/L
Hexachlorobenzene 118-74-1 0.042 μg/L 0.0075 μg/L 0.0077μg/L 5.0 µg/L 5.0 µg/L 1.19 µg/L 5.0 µg/L
Atrazine 1912-24-9 0.3 μg/L NA NA 5.0 µg/L 5.0 µg/L 1.19 µg/L 5.0 µg/L
Pentachlorophenol 87-86-5 0.56μg/L 2.8 μg/L 7.9μg/L 10 µg/L 10 µg/L 1.32 µg/L 10 µg/L
Phenanthrene 85-01-8 18μg/L***** NA NA 5.0 µg/L 5.0 µg/L 1.12 µg/L 5.0 µg/L
Anthracene 120-12-7 180 μg/L 9600 μg/L 110000 μg/L 5.0 µg/L 5.0 µg/L 0.94 µg/L 5.0 µg/L
Carbazole 86-74-8 3.4 μg/L NA NA 5.0 µg/L 5.0 µg/L 1.12 µg/L 5.0 µg/L
Di-n-butylphthalate 84-74-2 360 μg/L 2700 μg/L 12000 μg/L 5.0 µg/L 5.0 µg/L 2.24 µg/L 5.0 µg/L
Fluoranthene 206-44-0 150 μg/L 300 μg/L 370 μg/L 5.0 µg/L 5.0 µg/L 1.29 µg/L 5.0 µg/L
Pyrene 129-00-0 18μg/L 960 μg/L 11000 μg/L 5.0 µg/L 5.0 µg/L 1.74 µg/L 5.0 µg/L
Butylbenzylphthalate 85-68-7 730 μg/L 3000 μg/L 5200μg/L 5.0 µg/L 5.0 µg/L 1.39 µg/L 5.0 µg/L
3,3'-Dichlorobenzidine 91-94-1 0.15μg/L 0.4 μg/L 0.77 μg/L 5.0 µg/L 5.0 µg/L 1.72 µg/L 5.0 µg/L
bis(2-Ethylhexyl) phthalate 117-81-7 4.8 μg/L 18 μg/L 59 μg/L 5.0 µg/L 5.0 µg/L 1.22 µg/L 5.0 µg/L
Benzo(a)anthracene 56-55-3 0.092 μg/L 0.044 μg/L 0.49 μg/L 5.0 µg/L 5.0 µg/L 1.02 µg/L 5.0 µg/L
Chrysene 218-01-9 9.2 μg/L 0.044 μg/L 0.49 μg/L 5.0 µg/L 5.0 µg/L 1.09 µg/L 5.0 µg/L
Di-n-octylphthalate 117-84-0 150 μg/L NA NA 5.0 µg/L 5.0 µg/L 1.10 µg/L 5.0 µg/L
Benzo(b)fluoranthene 205-99-2 0.092 μg/L 0.044 μg/L 0.49 μg/L 5.0 µg/L 5.0 µg/L 1.08 µg/L 5.0 µg/L
Benzo(k)fluoranthene 207-08-9 0.92μg/L 0.044 μg/L 0.49 μg/L 5.0 µg/L 5.0 µg/L 1.01 µg/L 5.0 µg/L
Benzo(a)pyrene 50-32-8 0.0092 μg/L 0.044 μg/L 0.49 μg/L 5.0 µg/L 5.0 µg/L 0.78 µg/L 5.0 µg/L
Indeno(1,2,3-cd)-pyrene 193-39-5 0.092 μg/L 0.044 μg/L 0.49 μg/L 5.0 µg/L 5.0 µg/L 1.75 µg/L 5.0 µg/L
Dibenzo(a,h)-anthracene 53-70-3 0.0092 μg/L 0.044 μg/L 0.49 μg/L 5.0 µg/L 5.0 µg/L 1.77 µg/L 5.0 µg/L
Benzo(g,h,i)perylene 191-24-2 18μg/L NA NA 5.0 µg/L 5.0 µg/L 1.84 µg/L 5.0 µg/L
1

Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.
3 Puerto Rico Water Quality Standards unless otherwise noted (2003)
4

National Recommended Water Quality Criteria, EPA, 2002
5

Calculated value.
6 Acenaphthene PRGs value used surrogate.
7 Nitrobenzene PRG value used for surrogate.
* = 2-Chlorophenol PRG value used as surrogate PRG value for 2-Nitrophenol.
** = Bis(2-Chloro)isopropyl ether PRG value used as surrogate,
*** = 2-chlorophenol PRG value used as surrogate PRG value for 4-methyl-3-methylphenol.
**** = Methoxychlor PRG value used as surrogate PRG value for 4-chlorophenyl-phenyl ether.
***** = Pyrene PRG value used as surrogate PRG value for phenanthrene.
Human Health Project Action Limits are from the October 2004 Region IX Preliminary Remediation Goals (PRGs), and are subject to change when PRGs are updated.

NA = Not Available

TBD: To be determined

Note: Action Limit values in this table are only intended for evaluating laboratory limits. Values used in juman health and ecological risk assessments may differ for some
chemicals based on site specific conditions.

Achievable Laboratory Limits
2

Shading represents Project Action Limits which are below Project Quantitation Limits.

Ecological Project Screening
Values
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Matrix: Groundwater
Analytical Group: Semi Volatile Organic Compounds
Concentration Level: Low SIM (SOM01.1)

MDLs Method QLs MDLs QLs
Naphthalene 91-20-3 0.62 μg/L 0.10 µg/L 0.10 µg/L 0.016 µg/L 0.10 µg/L
2-Methylnaphthalene 91-57-6 12 μg/L 0.10 µg/L 0.10 µg/L 0.015 µg/L 0.10 µg/L
Acenaphthylene 208-96-8 37μg/L3 0.10 µg/L 0.10 µg/L 0.026 µg/L 0.10 µg/L
Acenaphthene 83-32-9 37 μg/L 0.10 µg/L 0.10 µg/L 0.045 µg/L 0.10 µg/L
Fluorene 86-73-7 24 μg/L 0.10 µg/L 0.10 µg/L 0.071 µg/L 0.10 µg/L
Pentachlorophenol 87-86-5 0.56 μg/L 0.20 µg/L 0.20 µg/L 0.012 µg/L 0.2 ug/L
Phenanthrene 85-01-8 18 μg/L** 0.10 µg/L 0.10 µg/L 0.026 µg/L 0.10 µg/L
Anthracene 120-12-7 180 μg/L 0.10 µg/L 0.10 µg/L 0.079 µg/L 0.10 µg/L
Fluoranthene 206-44-0 150 μg/L 0.10 µg/L 0.10 µg/L 0.021 µg/L 0.10 µg/L
Pyrene 129-00-0 18 μg/L 0.10 µg/L 0.10 µg/L 0.010 µg/L 0.10 µg/L
Benzo(a)anthracene 56-55-3 0.092 μg/L 0.10 µg/L 0.10 µg/L 0.0040 µg/L 0.10 µg/L
Chrysene 218-01-9 9.2 μg/L 0.10 µg/L 0.10 µg/L 0.013 µg/L 0.10 µg/L
Benzo(b)fluoranthene 205-99-2 0.092 μg/L 0.10 µg/L 0.10 µg/L 0.040 µg/L 0.10 µg/L
Benzo(k)fluoranthene 207-08-9 0.92 μg/L 0.10 µg/L 0.10 µg/L 0.039 µg/L 0.10 µg/L
Benzo(a)pyrene 50-32-8 0.0092 μg/L 0.10 µg/L 0.10 µg/L 0.059 µg/L 0.10 µg/L
Indeno(1,2,3-cd)-pyrene 193-39-5 0.092 μg/L 0.10 µg/L 0.10 µg/L 0.041 µg/L 0.10 µg/L
Dibenzo(a,h)-anthracene 53-70-3 0.0092 μg/L 0.10 µg/L 0.10 µg/L 0.042 µg/L 0.10 µg/L
Benzo(g,h,i)perylene 191-24-2 18 μg/L 0.10 µg/L 0.10 µg/L 0.039 µg/L 0.10 µg/L
1 Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.
3 Acenaphthene PRGs value used surrogate.
* = Pyrene PRG value used as surrogate PRG value for phenanthrene.
** = Pyrene PRG value used as surrogate PRG value for phenanthrene.

Achievable Laboratory Limits2

Note: Action Limit values in this table are only intended for evaluating laboratory limits. Values used in juman health and ecological risk
assessments may differ for some chemicals based on site specific conditions.

Human Health Project Action Limits are from the October 2004 Region IX Preliminary Remediation Goals (PRGs), and are subject to change
when PRGs are updated.

Shading represents Project Action Limits which are below Project Quantitation Limits.

QAPP Worksheet #15-24
Reference Limits and Evaluation Table
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Matrix: Surface Water
Analytical Group: Semi Volatile Organic Compounds
Concentration Level: Low SIM (SOM01.1)

Freshwater 3 Marine 3 MDLs Method QLs MDLs QLs
Naphthalene 91-20-3 0.62 μg/L NA NA 0.10 µg/L 0.10 µg/L 0.016 µg/L 0.10 µg/L
2-Methylnaphthalene 91-57-6 12μg/L NA NA 0.10 µg/L 0.10 µg/L 0.015 µg/L 0.10 µg/L
Acenaphthylene 208-96-8 37μg/L5

NA NA 0.10 µg/L 0.10 µg/L 0.026 µg/L 0.10 µg/L
Acenaphthene 83-32-9 37μg/L 1200 μg/L 4 2700 μg/L 0.10 µg/L 0.10 µg/L 0.045 µg/L 0.10 µg/L
Fluorene 86-73-7 24μg/L 1300 μg/L 14000μg/L 0.10 µg/L 0.10 µg/L 0.071 µg/L 0.10 µg/L
Pentachlorophenol 87-86-5 0.56 μg/L 2.8 μg/L 7.9 μg/L 0.20 µg/L 0.20 µg/L 0.012 µg/L 0.20 µg/L
Phenanthrene 85-01-8 18μg/L* NA NA 0.10 µg/L 0.10 µg/L 0.026 µg/L 0.10 µg/L
Anthracene 120-12-7 180 μg/L 9600 μg/L 110000 μg/L 0.10 µg/L 0.10 µg/L 0.079 µg/L 0.10 µg/L
Fluoranthene 206-44-0 150 μg/L 300 μg/L 370 μg/L 0.10 µg/L 0.10 µg/L 0.021 µg/L 0.10 µg/L
Pyrene 129-00-0 18μg/L 960 μg/L 11000μg/L 0.10 µg/L 0.10 µg/L 0.010 µg/L 0.10 µg/L
Benzo(a)anthracene 56-55-3 0.092μg/L 0.044 μg/L 0.49 μg/L 0.10 µg/L 0.10 µg/L 0.0040 µg/L 0.10 µg/L
Chrysene 218-01-9 9.2 μg/L 0.044 μg/L 0.49 μg/L 0.10 µg/L 0.10 µg/L 0.013 µg/L 0.10 µg/L
Benzo(b)fluoranthene 205-99-2 0.092μg/L 0.044 μg/L 0.49 μg/L 0.10 µg/L 0.10 µg/L 0.040 µg/L 0.10 µg/L
Benzo(k)fluoranthene 207-08-9 0.92 μg/L 0.044 μg/L 0.49 μg/L 0.10 µg/L 0.10 µg/L 0.039 µg/L 0.10 µg/L
Benzo(a)pyrene 50-32-8 0.0092 μg/L 0.044 μg/L 0.49 μg/L 0.10 µg/L 0.10 µg/L 0.059 µg/L 0.10 µg/L
Indeno(1,2,3-cd)-pyrene 193-39-5 0.092μg/L 0.044 μg/L 0.49 μg/L 0.10 µg/L 0.10 µg/L 0.041 µg/L 0.10 µg/L
Dibenzo(a,h)-anthracene 53-70-3 0.0092 μg/L 0.044 μg/L 0.49 μg/L 0.10 µg/L 0.10 µg/L 0.042 µg/L 0.10 µg/L
Benzo(g,h,i)perylene 191-24-2 18μg/L NA NA 0.10 µg/L 0.10 µg/L 0.039 µg/L 0.10 µg/L
1 Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.
3 Puerto Rico Water Quality Standards unless otherwise noted (2003)
4 National Recommended Water Quality Criteria, EPA, 2002
5 Acenaphthene PRGs value used surrogate.
* = Pyrene PRG value used as surrogate PRG value for phenanthrene.
Human Health Project Action Limits are from the October 2004 Region IX Preliminary Remediation Goals (PRGs), and are subject to change when PRGs are updated.

NA = Not Available

Achievable Laboratory Limits2

Note: Action Limit values in this table are only intended for evaluating laboratory limits. Values used in juman health and ecological risk assessments may differ for some
chemicals based on site specific conditions.

Ecological Project Screening
Values

Shading represents Project Action Limits which are below Project Quantitation Limits.
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Matrix: Waters/Groundwater
Analytical Group: Explosives
Concentration Level: Medium (SW-846 8330)

MDLs Method QLs MDLs QLs
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX) 2691-41-0 180 μg/L NA 0.25 μg/L 13.0 μg/L 0.067 μg/L 0.25 μg/L
Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) 121-82-4 0.61 μg/L NA 0.25 μg/L 0.84 μg/L 0.053 μg/L 0.25 μg/L
1,3,5-Trinitrobenzene (1,3,5-TNB) 99-35-4 110 μg/L NA 0.25 μg/L 0.26 μg/L 0.021 μg/L 0.25 μg/L
1,3-Dinitrobenzene (1,3-DNB) 99-65-0 0.36 μg/L NA 0.25 μg/L 0.11 μg/L 0.021 μg/L 0.25 μg/L
Methyl-2,4,6-trinitrophenylnitramine (Tetryl) 479-45-8 36 μg/L NA 0.25 μg/L 4.0 μg/L 0.025 μg/L 0.25 μg/L
Nitrobenzene (NB) 98-95-3 0.34 μg/L NA 0.25 μg/L 6.4 μg/L 0.021 μg/L 0.25 μg/L
2,4,6-Trinitrotoluene (2,4,6-TNT) 118-96-7 1.8 μg/L NA 0.25 μg/L 0.11 μg/L 0.021 μg/L 0.25 μg/L
4-Amino-2,6-dinitrotoluene (4-Am-DNT) 1946-51-0 0.73 μg/L NA 0.25 μg/L 0.060 μg/L 0.022 μg/L 0.25 μg/L
2-Amino-4,6-dinitrotoluene (2-Am-DNT) 35572-78-2 0.73 μg/L NA 0.25 μg/L 0.035 μg/L 0.023 μg/L 0.25 μg/L
2,4-Dinitrotoluene (2,4-DNT) 121-14-2 7.3 μg/L NA 0.25 μg/L 0.31 μg/L 0.028 μg/L 0.25 μg/L
2,6-Dinitrotoluene (2,6-DNT) 606-20-2 3.6 μg/L NA 0.25 μg/L 0.020 μg/L 0.034 μg/L 0.25 μg/L
2-Nitrotoluene (2-NT) 88-72-2 0.049 μg/L NA 0.25 μg/L 12.0 μg/L 0.041 μg/L 0.25 μg/L
3-Nitrotoluene (3-NT) 99-08-1 12 μg/L NA 0.25 μg/L 8.5 μg/L 0.063 μg/L 0.25 μg/L
4-Nitrotoluene (4-NT) 99-99-0 0.66 μg/L NA 0.25 μg/L 7.9 μg/L 0.032 μg/L 0.25 μg/L

1 Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.
NA - not available.

Shading represents Project Action Limits which are below Project Quantitation Limits.

QAPP Worksheet #15-26
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Matrix: Groundwater
Analytical Group: Perchlorate
Concentration Level: Medium (Per DOD Perchlorate Handbook)

MDLs Method QLs3
MDLs QLs

Perchlorate 7601-90-3 3.6 μg/L 0.10 μg/L 2 μg/L 0.051μg/L 0.10 μg/L
1 Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.
3 Value obtained from the DoD Perchlorate Policy.

Method QLs are taken from the DoD Perchlorate Handbook, March 2006.
Note: Action Limit values in this table are only intended for evaluating laboratory limits. Values used in juman health and ecological risk
assessments may differ for some chemicals based on site specific conditions.

Human Health Project Action Limits are from the October 2004 Region IX Preliminary Remediation Goals (PRGs), and are subject to change
when PRGs are updated.

QAPP Worksheet #15-27
Reference Limits and Evaluation Table

Analytical Method1 Achievable Laboratory Limits2
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Matrix: Surface Water
Analytical Group: Perchlorate
Concentration Level: Medium (Per DOD Perchlorate Handbook)

Freshwater Marine MDLs Method QLs 3
MDLs QLs

Perchlorate 7601-90-3 3.6 μg/L NA NA 0.10 μg/L 2 μg/L 0.051 μg/L 0.10 μg/L
1 Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.
Human Health Project Action Limits are from the October 2004 Region IX Preliminary Remediation Goals (PRGs), and are subject to change when PRGs are updated.
Method QLs are taken from the DoD Perchlorate Handbook, March 2006.
NA = Not Available
Note: Action Limit values in this table are only intended for evaluating laboratory limits. Values used in juman health and ecological risk assessments may differ for some chemicals
based on site specific conditions.

Ecological Project Screening Value

QAPP Worksheet #15-28
Reference Limits and Evaluation Table

Analytical Method1 Achievable Laboratory Limits2
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Matrix: Groundwater
Analytical Group: Organochlorine Pesticides
Concentration Level: Low (SOM01.1)

MDLs Method QLs MDLs QLs
alpha-BHC 319-84-6 0.011 μg/L 0.050 µg/L 0.050 µg/L 0.0026 µg/L 0.050 µg/L
beta-BHC 319-85-7 0.037 μg/L 0.050 µg/L 0.050 µg/L 0.0035 µg/L 0.050 µg/L
delta-BHC 319-86-8 0.052 μg/L 0.050 µg/L 0.050 µg/L 0.0030 µg/L 0.050 µg/L
gamma-BHC (Lindane) 58-89-9 0.052 μg/L 0.050 µg/L 0.050 µg/L 0.0033 µg/L 0.050 µg/L
Heptachlor 76-44-8 0.015 μg/L 0.050 µg/L 0.050 µg/L 0.0029 µg/L 0.050 µg/L
Aldrin 309-00-2 0.004 μg/L 0.050 µg/L 0.050 µg/L 0.0027 µg/L 0.050 µg/L
Heptachlor epoxide 1024-57-3 0.0074 μg/L 0.050 µg/L 0.050 µg/L 0.0050 µg/L 0.050 µg/L
Endosulfan I 959-98-8 22 μg/L 0.050 µg/L 0.050 µg/L 0.0027 µg/L 0.050 µg/L
Dieldrin 60-57-1 0.0042 μg/L 0.10 µg/L 0.10 µg/L 0.0044 µg/L 0.10 µg/L
4,4'-DDE 72-55-9 0.2 μg/L 0.10 µg/L 0.10 µg/L 0.0027 µg/L 0.10 µg/L
Endrin 72-20-8 1.1 μg/L 0.10 µg/L 0.10 µg/L 0.0049 µg/L 0.10 µg/L
Endosulfan II 33213-65-9 22 μg/L 0.10 µg/L 0.10 µg/L 0.019 µg/L 0.10 µg/L
4,4'-DDD 72-54-8 0.28 μg/L 0.10 µg/L 0.10 µg/L 0.0058 µg/L 0.10 µg/L
Endosulfan sulfate 1031-07-8 22 μg/L 0.10 µg/L 0.10 µg/L 0.0054 µg/L 0.10 µg/L
4,4'-DDT 50-29-3 0.2 μg/L 0.10 µg/L 0.10 µg/L 0.0099 µg/L 0.10 µg/L
Methoxychlor 72-43-5 18 μg/L 0.50 µg/L 0.50 µg/L 0.0035 µg/L 0.50 µg/L
Endrin ketone 53494-70-5 1.1 μg/L 0.10 µg/L 0.10 µg/L 0.0049 µg/L 0.10 µg/L
Endrin aldehyde 7421-93-4 1.1 μg/L 0.10 µg/L 0.10 µg/L 0.0048 µg/L 0.10 µg/L
alpha-Chlordane 5103-71-9 0.19 μg/L 0.050 µg/L 0.050 µg/L 0.0027 µg/L 0.050 µg/L
gamma-Chlordane 5103-74-2 0.19 μg/L 0.050 µg/L 0.050 µg/L 0.0031 µg/L 0.050 µg/L
Toxaphene 8001-35-2 0.061 μg/L 5 µg/L 5 µg/L 1.3 µg/L 5 µg/L
1 Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.

Achievable Laboratory Limits2

Note: Action Limit values in this table are only intended for evaluating laboratory limits. Values used in juman health and ecological risk
assessments may differ for some chemicals based on site specific conditions.

Human Health Project Action Limits are from the October 2004 Region IX Preliminary Remediation Goals (PRGs), and are subject to change when
PRGs are updated.

Shading represents Project Action Limits which are below Project Quantitation Limits.

QAPP Worksheet #15-29
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Matrix: Surface Water
Analytical Group: Organochlorine Pesticides
Concentration Level: Low (SOM01.1)

Freshwater 3 Marine 3 MDLs Method QLs MDLs QLs

alpha-BHC 319-84-6 0.011 μg/L NA NA 0.050 µg/L 0.050 µg/L 0.0026 µg/L 0.050 µg/L
beta-BHC 319-85-7 0.037 μg/L NA NA 0.050 µg/L 0.050 µg/L 0.0035 µg/L 0.050 µg/L
delta-BHC 319-86-8 0.052 μg/L NA NA 0.050 µg/L 0.050 µg/L 0.0030 µg/L 0.050 µg/L
gamma-BHC (Lindane) 58-89-9 0.052 μg/L 0.19 μg/L 0.16 μg/L 0.050 µg/L 0.050 µg/L 0.0033 µg/L 0.050 µg/L
Heptachlor 76-44-8 0.015 μg/L 0.0021 μg/L 0.0021μg/L 0.050 µg/L 0.050 µg/L 0.0029 µg/L 0.050 µg/L
Aldrin 309-00-2 0.004 μg/L 0.0013 μg/L 0.0014μg/L 0.050 µg/L 0.050 µg/L 0.0027 µg/L 0.050 µg/L
Heptachlor epoxide 1024-57-3 0.0074 μg/L 0.0038 μg/L 4 0.0036μg/L 4 0.050 µg/L 0.050 µg/L 0.0050 µg/L 0.050 µg/L
Endosulfan I 959-98-8 22 μg/L 0.056 μg/L 0.0087μg/L 4 0.050 µg/L 0.050 µg/L 0.0027 µg/L 0.050 µg/L
Dieldrin 60-57-1 0.0042 μg/L 0.0014 μg/L 0.0014μg/L 0.10 µg/L 0.10 µg/L 0.0044 µg/L 0.10 µg/L
4,4'-DDE 72-55-9 0.2 μg/L 0.001 μg/L 0.001 μg/L 0.10 µg/L 0.10 µg/L 0.0027 µg/L 0.10 µg/L

Endrin 72-20-8 1.1 μg/L 0.036 μg/L 0.0023μg/L 4 0.10 µg/L 0.10 µg/L 0.0049 µg/L 0.10 µg/L
Endosulfan II 33213-65-9 22 μg/L 0.056 μg/L 4 0.0087μg/L 4 0.10 µg/L 0.10 µg/L 0.019 µg/L 0.10 µg/L
4,4'-DDD 72-54-8 0.28 μg/L 0.001 μg/L 0.001 μg/L 0.10 µg/L 0.10 µg/L 0.0058 µg/L 0.10 µg/L
Endosulfan sulfate 1031-07-8 22 μg/L NA NA 0.10 µg/L 0.10 µg/L 0.0054 µg/L 0.10 µg/L
4,4'-DDT 50-29-3 0.2 μg/L 0.001 μg/L 0.001 μg/L 0.10 µg/L 0.10 µg/L 0.0099 µg/L 0.10 µg/L
Methoxychlor 72-43-5 18 μg/L 0.03 μg/L 0.03 μg/L 0.50 µg/L 0.50 µg/L 0.0035 µg/L 0.50 µg/L
Endrin ketone 53494-70-5 1.1 μg/L NA NA 0.10 µg/L 0.10 µg/L 0.0049 µg/L 0.10 µg/L
Endrin aldehyde 7421-93-4 1.1 μg/L NA NA 0.10 µg/L 0.10 µg/L 0.0048 µg/L 0.10 µg/L
alpha-Chlordane 5103-71-9 0.19 μg/L 0.0043 μg/L 0.004 μg/L 0.050 µg/L 0.050 µg/L 0.0027 µg/L 0.050 µg/L
gamma-Chlordane 5103-74-2 0.19 μg/L 0.0043 μg/L 0.004 μg/L 0.050 µg/L 0.050 µg/L 0.0031 µg/L 0.050 µg/L
Toxaphene 8001-35-2 0.061 μg/L 0.0002 μg/L 0.0002μg/L 5 µg/L 5 µg/L 1.3 µg/L 5 µg/L
1 Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.
3 Puerto Rico Water Quality Standards, unless otherwise noted (2003)
4 National Recommended Water Quality Criteria, EPA, 2002
Human Health Project Action Limits are from the October 2004 Region IX Preliminary Remediation Goals (PRGs), and are subject to change when PRGs are updated.

NA = Not Available
Note: Action Limit values in this table are only intended for evaluating laboratory limits. Values used in juman health and ecological risk assessments may differ for some chemicals
based on site specific conditions.

Achievable Laboratory Limits2

Shading represents Project Action Limits which are below Project Quantitation Limits.

Ecological Project Screening
Values
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Matrix: Groundwater
Analytical Group: Polychlorinated Biphenyls
Concentration Level: Low (SOM01.1)

MDLs Method QLs MDLs QLs
Aroclor-1016 12674-11-2 0.26 μg/L 1.0 μg/L 1.0 μg/L 0.97 μg/L 1.0 μg/L
Aroclor-1221 11104-28-2 0.034μg/L 1.0 μg/L 1.0 μg/L 0.72 μg/L 1.0 μg/L
Aroclor-1232 11141-16-5 0.034μg/L 1.0 μg/L 1.0 μg/L 0.42 μg/L 1.0 μg/L
Aroclor-1242 53469-21-9 0.034μg/L 1.0 μg/L 1.0 μg/L 0.53 μg/L 1.0 μg/L
Aroclor-1248 12672-29-6 0.034μg/L 1.0 μg/L 1.0 μg/L 0.23 μg/L 1.0 μg/L
Aroclor-1254 11097-69-1 0.034μg/L 1.0 μg/L 1.0 μg/L 0.17 μg/L 1.0 μg/L
Aroclor-1260 11096-82-5 0.034μg/L 1.0 μg/L 1.0 μg/L 0.21 μg/L 1.0 μg/L
Aroclor-1262 37324-23-5 0.034μg/L 1.0 μg/L 1.0 μg/L 0.30 μg/L 1.0 μg/L
Aroclor-1268 11100-14-4 0.034μg/L 1.0 μg/L 1.0 μg/L 0.17 μg/L 1.0 μg/L
1 Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.

Achievable Laboratory Limits2

Note: Action Limit values in this table are only intended for evaluating laboratory limits. Values used in juman health and ecological risk
assessments may differ for some chemicals based on site specific conditions.

Human Health Project Action Limits are from the October 2004 Region IX Preliminary Remediation Goals (PRGs), and are subject to change
when PRGs are updated.

Shading represents Project Action Limits which are below Project Quantitation Limits.

QAPP Worksheet #15-31
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Matrix: Surface Water
Analytical Group: Polychlorinated Biphenyls
Concentration Level: Low (SOM01.1)

Freshwater 3 Marine 3
MDLs Method QLs MDLs QLs

Aroclor-1016 12674-11-2 0.26 μg/L 0.014 4 0.03 4 1.0 μg/L 1.0 μg/L 0.97 μg/L 1.0 μg/L
Aroclor-1221 11104-28-2 0.034μg/L 0.014 4 0.03 4 1.0 μg/L 1.0 μg/L 0.72 μg/L 1.0 μg/L
Aroclor-1232 11141-16-5 0.034μg/L 0.014 4 0.03 4 1.0 μg/L 1.0 μg/L 0.42 μg/L 1.0 μg/L
Aroclor-1242 53469-21-9 0.034μg/L 0.014 4 0.03 4

1.0 μg/L 1.0 μg/L 0.53 μg/L 1.0 μg/L
Aroclor-1248 12672-29-6 0.034μg/L 0.014 4 0.03 4 1.0 μg/L 1.0 μg/L 0.23 μg/L 1.0 μg/L
Aroclor-1254 11097-69-1 0.034μg/L 0.014 4 0.03 4 1.0 μg/L 1.0 μg/L 0.17 μg/L 1.0 μg/L
Aroclor-1260 11096-82-5 0.034μg/L 0.014 4 0.03 4 1.0 μg/L 1.0 μg/L 0.21 μg/L 1.0 μg/L
Aroclor-1262 37324-23-5 0.034μg/L 0.014 4 0.03 4 1.0 μg/L 1.0 μg/L 0.30 μg/L 1.0 μg/L
Aroclor-1268 11100-14-4 0.034μg/L 0.014 4 0.03 4

1.0 μg/L 1.0 μg/L 0.17 μg/L 1.0 μg/L
1 Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.

Note: Action Limit values in this table are only intended for evaluating laboratory limits. Values used in juman health and ecological risk assessments may differ for some
chemicals based on site specific conditions.

Human Health Project Action Limits are from the October 2004 Region IX Preliminary Remediation Goals (PRGs), and are subject to change when PRGs are updated.

Shading represents Project Action Limits which are below Project Quantitation Limits.

3 Puerto Rico Water Quality Standards, unless otherwise noted (2003)
4 National Recommended Water Quality Criteria, EPA, 2002

QAPP Worksheet #15-32
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Matrix: Waters/Groundwater
Analytical Group: TAL Metals (Total and Dissolved)
Concentration Level: ICP-AES (ILM05.3)

MDLs Method QLs MDLs QLs

Aluminum 7429-90-5 3600 μg/L 87 ug/L 3 NA 200 μg/L 200 μg/L 37.5μg/L 200 μg/L
Calcium 7440-70-2 NA NA NA 5000 μg/L 5000 μg/L 477.2 μg/L 5000 μg/L
Iron 7439-89-6 1100 μg/L 1000 ug/L 4

NA 100 μg/L 100 μg/L 17.9μg/L 100 μg/L
Magnesium 7439-95-4 NA NA NA 5000 μg/L 5000 μg/L 445.5 μg/L 5000 μg/L
Mercury 7439-97-6 1.1 μg/L 0.05 ug/L 3 0.051 ug/L 3 0.2 μg/L 0.2 μg/L 0.0551 μg/L 0.2 μg/L
Potassium 7440-09-7 NA NA NA 5000 μg/L 5000 μg/L 299μg/L 5000 μg/L
Sodium 7440-23-5 NA NA NA 5000 μg/L 5000 μg/L 672.3 μg/L 5000 μg/L
Cyanide 57-12-5 73μg/L 5.2 ug/L 3 1 ug/L 3

10μg/L 10μg/L 1.1 μg/L 10 μg/L

1 Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.
3 Puerto Rico Water Quality Standard, 2003
4 National Recommended Water Quality Criteria, EPA 2002

Ecological
Project

Screening
Values -
Marine

Shading represents Project Action Limits which are below Project Quantitation Limits.

QAPP Worksheet #15-33
Reference Limits and Evaluation Table

Analyte CAS Number

Human Health
Project

Screening
Values

Project Quantitation
Limit Goal

Analytical Method1 Achievable Laboratory Limits 2Ecological
Project

Screening
Values -

Freshwater
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Matrix: Waters/Groundwater
Analytical Group: TAL Metals (Total and Dissolved)
Concentration Level: ICP-MS (ILM05.3)

MDLs Method QLs MDLs QLs
Antimony 7440-36-0 1.5 μg/L 14 ug/L 3 4300 ug/L 3 2 μg/L 2 μg/L 0.097μg/L 2 μg/L
Arsenic 7440-38-2 0.045 μg/L .018 ug/L 3 1.4 ug/L 3 1 μg/L 1 μg/L 0.261μg/L 1 μg/L
Barium 7440-39-3 260 μg/L NA NA 10μg/L 10 μg/L 0.045μg/L 10μg/L
Beryllium 7440-41-7 7.3 μg/L 0.25 ug/L 8.8 ug/L 1 μg/L 1 μg/L 0.028μg/L 1 μg/L
Cadmium total 7440-43-9 1.8 μg/L .27 ug/L 4* 8.85 ug/L 4 1 μg/L 1 μg/L 0.059μg/L 1 μg/L
Cadmium dissolved NA .25 ug/L 4* 8.8 ug/L 4 1 μg/L 1 μg/L 0.059μg/L 1 μg/L
Chromium total 7440-47-3 NA 11.4 ug/L 4 50.4 ug/L 4

2 μg/L 2 μg/L 0.346μg/L 2 μg/L
Chromium dissolved NA 11 ug/L 4 50 ug/L 4 2 μg/L 2 μg/L 0.346μg/L 2 μg/L
Cobalt 7440-48-4 73 μg/L NA NA 1 μg/L 1 μg/L 0.029μg/L 1 μg/L
Copper total 7440-50-8 150 μg/L 9.33 ug/L 4* NA 2 μg/L 2 μg/L 0.148μg/L 2 μg/L
Copper dissolved NA 8.96 ug/L 4* 3.1 ug/L 3 2 μg/L 2 μg/L 0.148μg/L 2 μg/L
Lead total 7439-92-1 NA 3.18 ug/L 4* NA 1 μg/L 1 μg/L 0.047μg/L 1 μg/L
Lead dissolved NA 2.52 ug/L 4* 8.1 ug/L 3

1 μg/L 1 μg/L 0.047μg/L 1 μg/L
Manganese 7439-96-5 88 μg/L NA NA 1 μg/L 1 μg/L 0.198μg/L 1 μg/L
Nickel total 7440-02-0 73 μg/L 52.2 ug/L 4* NA 1 μg/L 1 μg/L 0.277μg/L 1 μg/L
Nickel dissolved NA 52 ug/L 4* 8.2 ug/L 3 1 μg/L 1 μg/L 0.277μg/L 1 μg/L
Selenium total 7782-49-2 18 μg/L 5 ug/L 4 NA 5 μg/L 5 μg/L 0.253μg/L 5 μg/L
Selenium dissolved NA 4.6 ug/L 4 71 ug/L 3 5 μg/L 5 μg/L 0.253μg/L 5 μg/L
Silver 7440-22-4 18 μg/L 4.1 ug/L 3* 2 ug/L 3 1 μg/L 1 μg/L 0.011μg/L 1 μg/L
Thallium 7440-28-0 0.24μg/L NA NA 1 μg/L 1 μg/L 0.076μg/L 1 μg/L
Vanadium 7440-62-2 3.6 μg/L NA NA 1 μg/L 1 μg/L 0.677μg/L 1 μg/L
Zinc total 7440-66-6 1100 μg/L 119.8 ug/L 3* NA 2 μg/L 2 μg/L 0.743μg/L 2 μg/L
Zinc dissolved NA 118 ug/L 4* 81 ug/L 3 2 μg/L 2 μg/L 0.743μg/L 2 μg/L

1 Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.
3 Puerto Rico Water Quality Standard, 2003
4 National Recommended Water Quality Criteria, EPA 2002
* = hardness dependent

Ecological
Project

Screening
Values -
Marine

Shading represents Project Action Limits which are below Project Quantitation Limits.

QAPP Worksheet #15-34
Reference Limits and Evaluation Table

Analyte CAS Number

Human Health
Project

Screening
Values

Project Quantitation
Limit Goal

Analytical Method1 Achievable Laboratory Limits2Ecological
Project

Screening
Values -

Freshwater
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Matrix: Waters/Groundwater
Analytical Group: Wet Chemistry
Concentration Level: Medium (MCAWW 130.2, EPA 160.2,EPA 300.0, EPA 310.1, SW-846 9045C, SW-846 9060)

MDLs Method QLs MDLs QLs
Total dissolved solids TDS 10.0 mg/L 6.7200 mg/L 10.0 mg/L
Alkalinity 471-34-1 10.0 mg/L 0.2980 mg/L 10.0 mg/L
Hardness HARDNESS 10.0 mg/L 0.9987 mg/L 10.0 mg/L
Total Organic Carbon TOC 1.0 mg/L 0.2405 mg/L 1.0 mg/L
Sulfate 14808-79-8 1.0 μg/L 0.0132 mg/L 1.0 mg/L
Nitrate 14797-55-8 1000 μg/L 0.02 mg/L 0.0047 mg/L 0.02 mg/L
Nitrite 14797-65-0 100 μg/L 0.02 mg/L 0.0043 mg/L 0.02 mg/L
Chloride 16887-00-6 1.00 mg/L 1.00 mg/L 0.0543 mg/L
1 Analytical MDLs and QLs are those documented in validated methods.
2 Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.

Analytical Method1 Achievable Laboratory Limits2

QAPP Worksheet #15-35
Reference Limits and Evaluation Table

Analyte CAS Number

Project
Screening

Values

Project
Quantitation Limit

Goal
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QAPP Worksheet #16
Project Schedule/Timeline Table

Project scheduling is found in Table 7-1 of the SWMU 4 Work Plan.
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QAPP Worksheet #17
Sampling Design and Rationale

Describe and provide a rationale for choosing the sampling approach (e.g., grid system, biased statistical approach):

Detailed sampling design and rationale is provided in Section 4 of the revised SWMU 4 Work Plan.

Describe the sampling design and rationale in terms of what matrices will be sampled, what analytical groups will be analyzed
and at what concentration levels, the sampling locations (including QC, critical, and background samples), the number of
samples to be taken, and the sampling frequency (including seasonal considerations) [May refer to map or Worksheet #18 for
details]:

These details are described in Section 4 of the revised SWMU 4 Work Plan.
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QAPP Worksheet #18
Sampling Locations and Methods/SOP Requirements Table

Sampling
Location/ID

Number Matrix Depth (Units) Analytical Group
Concentration

Level

Number of
Samples (Identify
Field Duplicates)

Sampling SOP
Reference1

Rationale for
Sampling
Location

Locations are
found on site
maps 4-1 through
4-4. ID numbers
are derived from
naming scheme
developed in
Tables 4-6 and 4-
7 of the SWMU 4
RI Work Plan

Groundwater,
surface water,
sediment, and soil

Dependent upon
site conditions –
see Section 4 of
the SWMU 4 RI
Work Plan

See sampling
tables in Section 4
of the SWMU 4 RI
Work Plan

Goals are in
Worksheet 15

See Tables 4-2
through 4-5 of the
SWMU 4 RI Work
Plan.

See Attachment 1
of the Vieques
Master Work Plan
for the Field SOPs

See Section 4 of
the SWMU 4 RI
Work Planand
Worksheet #17

1Specify the appropriate letter or number from the Project Sampling SOP References table (Worksheet #21).
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QAPP Worksheet #19
Analytical SOP Requirements Table

Matrix Analytical Group
Concentration

Level

Analytical and
Preparation
Method/SOP
Reference1 Sample Volume

Containers
(Number, Size,

and Type)

Preservation
Requirements

(Chemical,
Temperature,

Light Protected)

Maximum
Holding Time
(Preparation/

Analysis)

Soil/Sediment VOC Low EPA CLP
SOM01.1

5g 3 of 5g EnCores Cool to 4C 48 hrs/14 days

Soil/Sediment SVOC Low/Low SIM EPA CLP
SOM01.1

30g 1 of 8oz glass jar Cool to 4C 7 days/40 days

Soil/Sediment Organochlorine
Pesticides

Low EPA CLP
SOM01.1

30g 1 of 8oz glass jar Cool to 4C 7 days/40 days

Soil/Sediment PCBs Low EPA CLP
SOM01.1

30g 1 of 8oz glass jar Cool to 4C 7 days/40 days

Soil/Sediment Explosives Medium SW-846 8330 2g 1 of 8oz glass jar Cool to 4C 7 days/40 days

Soil/Sediment Perchlorate Medium SW-846 6850 1g 1 of 4oz glass jar Cool to 4C 28 days

Soil/Sediment Metals ICP-AES EPA CLP ILM05.3 1.0g 1 of 4oz glass jar Cool to 4C 6 months

Soil/Sediment Metals ICP-MS SW-846 6020 1.0g 1 of 4oz glass jar Cool to 4C 6 months

Soil/Sediment Mercury CVAA EPA CLP ILM05.3 0.2g 1 of 4oz glass jar Cool to 4C 28 days

Soil/Sediment Cyanide Colorimetry/Spectr
ophotometry

EPA CLP ILM05.3 1.0g 1 of 4oz glass jar Cool to 4C 14 days

Soil/Sediment pH Medium SW-846 9045C 10g 1 of 4oz glass jar Cool to 4C ASAP

Soil/Sediment AVS/SEM Medium EPA 821/R-91-
100

10g 1 of 8oz glass jar Cool to 4C 14 days

Soil/Sediment Cation Exchange
Capacity

Intermediate SW-846 9081 5-10g 1 of 8oz glass jar Cool to 4C ASAP
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QAPP Worksheet #19
Analytical SOP Requirements Table
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Matrix Analytical Group
Concentration

Level

Analytical and
Preparation
Method/SOP
Reference1 Sample Volume

Containers
(Number, Size,

and Type)

Preservation
Requirements

(Chemical,
Temperature,

Light Protected)

Maximum
Holding Time
(Preparation/

Analysis)

Soil/Sediment Total Organic
Carbon

Medium Lloyd Kahn/SW-
846 9060

0.010g 1 of 4oz glass jar Cool to 4C 28 days

Waters/
Groundwater

VOC Trace EPA CLP
SOM01.1

5ml 3 of 40mL VOA
vial

1 HCl to pH
< 2, Cool
to 4C

14 days

Waters/
Groundwater

VOC Trace SIM EPA CLP
SOM01.1

5ml 3 of 40mL VOA
vial

2 HCl to pH
< 2, Cool
to 4C

14 days

Waters/
Groundwater

SVOC Low EPA CLP
SOM01.1

1000ml 2 of 1L amber Cool to 4C 7 days/40 days

Waters/
Groundwater

SVOC Low SIM EPA CLP
SOM01.1

1000ml 2 of 1L amber Cool to 4C 7 days/40 days

Waters/
Groundwater

Organochlorine
Pesticides

Low EPA CLP
SOM01.1

1000ml 2 of 1L amber Cool to 4C 7 days/40 days

Waters/
Groundwater

PCBs Low EPA CLP
SOM01.1

1000ml 2 of 1L amber Cool to 4C 7 days/40 days

Waters/
Groundwater

Explosives Medium SW-846 8330 500ml 1 of 1L amber Cool to 4C 7 days/40 days

Water/
Groundwater

Perchlorate Medium SW-846 6850 10.0mL 1 of 125mL poly Cool to 4C 28 days

Waters/
Groundwater

Metals (Total and
Dissolved)

ICP-AES EPA CLP ILM05.3 50ml 1 of 1L poly HNO3 to pH < 2,
Cool to 4C

6 months

Waters/
Groundwater

Metals (Total and
Dissolved)

ICP-MS EPA CLP ILM05.3 50ml 1 of 1L poly HNO3 to pH < 2,
Cool to 4C

6 months
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Matrix Analytical Group
Concentration

Level

Analytical and
Preparation
Method/SOP
Reference1 Sample Volume

Containers
(Number, Size,

and Type)

Preservation
Requirements

(Chemical,
Temperature,

Light Protected)

Maximum
Holding Time
(Preparation/

Analysis)

Waters/
Groundwater

Metals (Total and
Dissolved)

Trace SW-846 6020 50ml 1 of 1L poly HNO3 to pH < 2,
Cool to 4C

6 months

Waters/
Groundwater

Mercury Medium EPA CLP ILM05.3 100ml 1 of 1L poly HNO3 to pH < 2,
Cool to 4C

28 days

Waters/
Groundwater

Cyanide Colorimetry/Spectr
ophotometry

EPA CLP ILM05.3 50mL 1 of 1L poly NaOH to pH >12
Cool to 4C

14 days

Waters/
Groundwater

pH Medium EPA 160.2 200ml 1 of 500mL poly Cool to 4C 7 days

Waters/
Groundwater

Total Dissolved
Solids (TDS)

Medium EPA 160.2 200ml 1 of 500mL poly Cool to 4C 7 days

Waters/
Groundwater

Total Dissolved
Solids (TDS)

Medium EPA 160.2 200ml 1 of 500mL poly Cool to 4C 7 days

Waters/
Groundwater

Hardness Medium MCAWW 130.2 10ml 1 of 250mL poly HNO3 to pH < 2,
Cool to 4C

6 months

Waters/
Groundwater

Alkalinity Medium EPA 310.1 10ml 1 of 250mL poly Cool to 4C 14 Days

Waters/
Groundwater

Ion
Chromatography
Anions Group

Medium EPA 300.0 10 ml 1 of 250mL poly or
glass

Cool to 4C 48 hours

1Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet #23).
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QAPP Worksheet #20
Field Quality Control Sample Summary Table

QC samples are based on the following: Field blanks at 1 per week; field duplicates at 1 in every 10 samples; MS/MSD pair at 1 in 20 samples; equipment blanks
at 1 per sampling day per piece of equipment.
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QAPP Worksheet #21
Project Sampling SOP References Table

Reference
Number Title, Revision Date and/or Number Originating Organization Equipment Type

Modified for
Project Work?

(Y/N) Comments

See the Table of Contents in Attachment 1 of the
Vieques Master QAPP for field SOPs and their
reference numbers.

CH2MHILL N
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QAPP Worksheet #22
Field Equipment Calibration, Maintenance, Testing, and Inspection Table

Field Equipment Calibration Activity Maintenance Activity Testing Activity Inspection Activity Frequency Acceptance Criteria Corrective Action Responsible Person SOP Reference1

Horiba® U-22

pH Probe

Calibrate probe using
Horiba® U-22 Auto-
Calibration Standard
Solution

Daily, before use pH reads 4.0 +/- 3% Clean probe with
deionized water and
calibrate again.

Do not use this
instrument if unable to
calibrate properly.

Field Team Lead D-1

Horiba® U-22

Specific conductance
Probe

Calibrate probe using
Horiba® U-22 Auto-
Calibration Standard
Solution

Daily, before use conductivity reads 4.49 +/-
3%

Clean probe with
deionized water and
calibrate again.

Do not use this
instrument if unable to
calibrate properly.

Field Team Lead D-1

Horiba® U-22

Turbidity Probe

Calibrate probe using
Horiba® U-22 Auto-
Calibration Standard
Solution

Daily, before use turbidity reads 0 +/- 3% Clean probe with
deionized water and
calibrate again.

Do not use this
instrument if unable to
calibrate properly.

Field Team Lead D-1

Horiba® U-22

Dissolved oxygen and
Temperature Probes

During calibration of other
probes, check these
readings against the
day’s atmospheric
pressure and ambient
temperature

Daily, before use Consistent with the current
atmospheric pressure and
ambient temperature

Clean probe with
deionized water and
calibrate again.

Do not use this
instrument if unable to
calibrate properly.

Field Team Lead D-1

Horiba® U-22 Check mechanical and
electronic parts, verify
system continuity, check
battery, and clean
probes.

Calibration check.

Visual inspection Daily before use, at the
end of the day, and when
unstable readings occur.

Stable readings after 3
minutes

pH reads 4.0 +/- 3%

conductivity reads 4.49 +/-
3%

turbidity reads 0 +/- 3%

Clean probe with
deionized water and
calibrate again.

Do not use this
instrument if unable to
calibrate properly.

Field Team Lead D-1

Bacharach Sentinel 4 Calibrate the
combustible gas,
hydrogen sulfide, and
carbon monoxide
sensors using
compressed gas
cylinders. Calibrate the
oxygen sensor with
atmospheric air

Recharge and the outside
of the instruments should
be wiped clean with a soft
cloth.

Check alarm and settings

Clean screens and
gaskets around sensors

Replace sensors

Daily, before use

After each use

Monthly and before each
use

Monthly

Biannually or when
calibration is
unsuccessful

Calibrates in accordance
with instruction manual

If meter fails to
calibrate, do not use
this meter.

Field Team Lead G-1
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Field Equipment Calibration Activity Maintenance Activity Testing Activity Inspection Activity Frequency Acceptance Criteria Corrective Action Responsible Person SOP Reference1

Bacharach Sniffer503-A Calibrate the oxygen
detector and percent
LEL with compressed
gas cylinders.

Recharge and the outside
of the instruments should
be wiped clean with a soft
cloth.

Check alarm and settings

Clean screens and
gaskets around sensors

Replace sensors

Daily, before use

After each use

Monthly and before each
use

Monthly

Biannually or when
calibration is
unsuccessful

Calibrates in accordance
with instruction manual

If meter fails to
calibrate, do not use
this meter.

Field Team Lead G-1

Dräger Gas Detector Leak testing

Clean the metal screen

Flush the pump with air

Prior to use

Monthly (if used
frequently)

After each use

If the bellows has not
completely expanded after
30 seconds.

Metal screen is no longer
blocked

For Model 31, any leak
can usually be
eliminated by cleaning
the valve

Field Team Lead G-3

Industrial Scientific (MX251)
Combustible Gas and
Oxygen Indicator

Calibrate for percent
LEL and percent O2

Charge battery Daily, before use After stabilization, LEL reads
50 percent +/-5 percent; O2
reads 15 percent +/-
5 percent

If meter fails to
calibrate, do not use
this meter.

Field Team Lead G-4

Miniram Model PDM-3 Zero the Miniram using
a Z-Bag TM Calibrator
which provides a clean-
air environment

Recharge and the outside
of the instruments should
be wiped clean with a soft
cloth

Daily, before use

After each use

A zero value less than 3
mg/m2

When the zero value
exceeds 3 mg/m3, the
sensing chamber may
need to be cleaned
following the
instructions provided in
the manufacturer’s
operating manual

Field Team Lead G-4

OVA Organic Vapor
Analyzer

Calibrate for organic
vapors using
compressed gas
cylinders

Charge batteries

Allow the batteries to
totally discharge before
recharging to prevent
battery memory from
occurring

Daily, before each use

Daily

Occasionally, as needed

Check operations manual
for acceptable range of
calibrated probe for the
specific lamp model

If meter fails to
calibrate, do not use
this meter.

Field Team Lead G-5

OVM Organic Vapor
Monitor

Calibrate for organic
vapors using
compressed gas
cylinders

Charge batteries

Allow the batteries to
totally discharge before
recharging to prevent
battery memory from
occurring

Daily, before each use

Daily

Occasionally, as needed

Check operations manual
for acceptable range of
calibrated probe for the
specific lamp model

If meter fails to
calibrate, do not use
this meter.

Field Team Lead G-6

Groundwater sampling
pumps and tubing

Inspect pumps, tubing
and air/sample line quick-
connects

Regularly Maintained in good working
order per manufacturer’s
recommendations

Replace items Field Team Lead F-1-3

1 SOP reference numbers refer to Attachment 1 of the Vieques Master QAPP. The Table of Contents identifies the SOP reference numbers with the associated Field SOP.

Note that not all equipment listed in this table will necessarily be utilized during the SWMU 4 RI
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Reference
Number Department

Revision
No.

Revision
Date Title

Definitive or
Screening

Data
Analytical

Group Instrument

Organization
Performing

Analysis

Modified for
Project

Work (Y/N)
S-AD-001 RECEIVING 4 09/22/06 Sample Receiving Receiving Shealy No

S-AD-005 RECEIVING 0 12/26/06
Foreign Soil and/or Regulated Domestic Soils Sample Receiving, Laboratory Handling,

Disposal, and Documentation Receiving Shealy No
S-VO-005 ORGANICS 0 06/06/06 GC/MS Trace Volatile Analysis Based on CLP SOW SOM01.1 Definitive VOA GC-MS Shealy No
S-VO-006 ORGANICS 0 06/06/06 GC/MS Low/Medium Volatile Analysis Based on CLP SOW SOM01.1 Definitive VOA GC-MS Shealy No
S-SV-014 ORGANICS 0 06/06/06 GC/MS Semivolatile Analysis Based on CLP SOW SOM01.1 Definitive SVOA GC-MS Shealy No
S-SV-016 ORGANICS 0 06/15/06 Gas Chromatographic Analysis of Pesticides Based on CLP SOW SOM01.1 Definitive PEST/PCB GC Shealy No
S-SV-015 ORGANICS 0 06/06/06 Gas Chromatographic Analysis of Aroclors Based on CLP SOW SOM01.1 Definitive PEST/PCB GC Shealy No

S-EX-010 ORGANICS 1 03/08/06 Ultrasonic Extraction of BNAs, Pesticides, and Aroclors Based on CLP SOW SOM01.1 Definitive Extractions Shealy No

S-IM-005
INORGANIC-
METALS 5 09/07/06

Inductively Coupled Plasma-Atomic Emission Spectroscopy
Spectrometric Method for Trace Element Analysis Method 6010B/200.7 Definitive METAL ICP-AES Shealy No

S-IM-014
INORGANIC-
METALS 3 09/07/06 Inductively Coupled Plasma-Mass Spectrometry Analysis Method 6020/200.8 Definitive METAL ICP-MS Shealy No

S-IM-007
INORGANIC-
METALS 2 09/12/06

Acid Digestion of Aqueous Samples and TCLP Extracts for Total Metals Analysis by ICP
Spectroscopy Method 3010A Definitive Extractions Shealy No

S-IM-013
INORGANIC-
METALS 2 08/26/06

Acid Digestion of Sediments, Sludges, and Soils
Method 3050B Definitive Extractions Shealy No

S-IN-004
INORGANIC-
NONMETALS 4 09/07/06

Cyanide, Total and Amenable by Automated Spectrophotometric EPA Method 335.1
(Amenable/Available) / EPA Method 335.2/335.3/335.4 (Total) and SW-846 9012A (Total)

Prepared by SW-846 9010B Definitive METAL

Automated
Spectro-

photometry Shealy No

S-IN-008
INORGANIC-
NONMETALS 1 09/02/05 Total Organic Carbon (TOC) Method 415.1/9060 Definitive WCHEM IR Shealy No

S-IN-016
INORGANIC-
NONMETALS 1 05/12/04 pH by Electrometric Measurement and by pH Paper Method 150.1/9040B/9041A/9045C Definitive WCHEM Various Shealy No

S-EX-001
IDW-
ORGANICS 1 07/04/04

Toxicity Characteristic Leaching Procedure (TCLP) EPA Method 1311
and Synthetic Characteristic Leaching Procedure (SPLP) EPA Method 1312 Definitive Extractions Shealy No

S-EX-002
IDW-
ORGANICS 3 08/16/06 Separatory Funnel Liquid/Liquid Extraction Method 3510C Definitive Extractions Shealy No

S-EX-003
IDW-
ORGANICS 4 08/16/06 Continuous Liquid/Liquid Extraction Methods 3520C, 625, & 608 Definitive Extractions Shealy No

S-EX-004
IDW-
ORGANICS 2 08/16/06 Chlorinated Herbicides Extraction Method 8151A Definitive Extractions Shealy No

S-VO-002
IDW-
ORGANICS 3 09/11/06

GC/MS Analysis Based on EPA Methods 8260B and 624 Prepared by EPA Methods
5030B, 5035, and 3585 Definitive VOA GC-MS Shealy No

S-SV-002
IDW-
ORGANICS 3 08/22/06

GC/MS Analysis Based on EPA Methods 8270C and 625 Prepared by EPA Methods
3510C, 3520C, 3550B, 3580A Definitive SVOA GC-MS Shealy No

S-SV-003
IDW-
ORGANICS 4 09/22/06

Gas Chromatographic Analysis Based on EPA 608 and SW-846 Method 8000B, 8081A,
8082, and 8151A Definitive

PEST/PCB
HERB GC Shealy No

S-IM-006

IDW-
INORGANIC
METALS 4 08/28/06

Mercury Analysis by Cold Vapor Atomic Absorption Method 245.1/7470A and
245.5/7471A Definitive METAL CVAA Shealy No

QAPP Worksheet #23

Analytical SOP References Table

TPA061040006 23-1
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Reference
Number Department

Revision
No.

Revision
Date Title

Definitive or
Screening

Data
Analytical

Group Instrument

Organization
Performing

Analysis

Modified for
Project

Work (Y/N)

QAPP Worksheet #23

Analytical SOP References Table

S-IM-011

IDW-
INORGANIC
METALS 2 08/28/06

Digestion of Solid and Semisolid Wastes for Mercury Analysis by Cold-Vapor Atomic
Absorption Method 245.1 and 7471A Definitive Extractions Shealy No

S-IN-018

IDW-
INORGANIC
NONMETALS 2 10/10/02

Reactivity (Reactive Cyanide and Reactive Sulfide) by SW-846 Method Guidance Section
7.3 Definitive REACT Shealy No

S-IN-038

IDW-
INORGANIC
NONMETALS 2 10/03/05 Ignitability (Flash-Point) by Pensky-Martin Closed-Cup Tester Method 1010 Definitive IGN

Closed-
Cup Shealy No

S-EX-011 ORGANICS 0 12/08/05
Separatory Funnel Liquid/Liquid Extraction of Pesticides and Aroclors Based on CLP

SOW SOM01.1 Definitive Extractions Shealy No

S-EX-009 ORGANICS 1 03/08/06
Continuous Liquid/Liquid Extraction of Semivolatiles, Pesticides, and Aroclors Based on

CLP SOW SOM01.1 Definitive Extractions Shealy No

S-IM-008
INORGANIC-
METALS 2 08/26/06

Acid Digestion of Aqueous Sample for Total Recoverable Metal Analysis by ICP and IPC-
MS Spectroscopy Method 200.7/3005A Definitive Extractions Shealy No

S-IM-006
INORGANIC-
METALS 4 08/28/06

Mercury Analysis by Cold Vapor Atomic Absorption Method 245.1/7470A and
245.5/7471A Definitive METAL CVAA Shealy No

S-IN-010
INORGANIC-
NONMETALS 4 09/11/06 Inorganic Ions by Ion Chromatography EPA Method 300.0 and SW-846 9056 Definitive WCHEM IC Shealy No

S-IN-048
INORGANIC-
NONMETALS 1 07/04/04

Sulfide by Titrimetric EPA Method 376.1 and SW-846 Distillation Method 9030B with 9034
Analysis Definitive WCHEM Shealy No

S-IN-014
INORGANIC-
NONMETALS 2 12/29/04 Alkalinity by Titration EPA Method 310.1/Standard Method 2320B Definitive WCHEM Shealy No

S-IN-024
INORGANIC-
NONMETALS 1 09/01/05

Total Dissolved Solids (TDS) by EPA Method 160.1 and SM 2540C
Total Dissolved Volatile Solids (TDVS) by EPA Method 160.1/160.4 Definitive WCHEM Shealy No

S-IN-044
INORGANIC-
NONMETALS 2 09/07/05 Hardness, Total (as mg/L CaCO3) by Autotitration EPA Method 130.2 Definitive WCHEM Shealy No

HPLC-DoD
Perchlorate HPLC 1 06/30/06

Standard Operating Procedure for Perchlorate in Water, Soils and solid Wastes Using
High Performance Liquid chromatography/ electrospray ionization/mass spectrometry /
(HPLC/ESI/MS) for DoD Definitive EXPLO HPLC

CAS-
Rochester No

TPA061040006 23-2
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QAPP Worksheet #24
Analytical Instrument Calibration Table

Instrument
Calibration
Procedure

Frequency of
Calibration

Acceptance
Criteria

Corrective
Action (CA)

Person
Responsible for CA SOP Reference1

GC-MS S-VO-005
GC-MS S-VO-006
GC-MS S-SV-014
GC S-SV-016
GC S-SV-015
ICP-AES S-IM-005
ICP-MS S-IM-014
Lachat Quickchem 8000 S-IN-004
O.I. Analytical Model 1010 S-IN-008
pH Meter S-IN-016
GC-MS S-VO-002
GC-MS S-SV-002
GC S-SV-003
Leeman Labs, Inc. Model # PS200II S-IM-006
Pensky-Martens Closed-Cup Apparatus S-IN-038
IC S-IN-010
HPLC LM-HPLC-8330
ICP/MS LM-MI -6020
ICP/AES LM-MP-9081
CVAA S-IM-018
ICP/AES S-IM-019
Spectrophotometer S-IN-059
HPLC/ESI/MS HPLC-

DoDPerchlorate

Specific information for each instrument is found in the Laboratory Quality Assurance Plan document in the attached CD, Attachment A of this
QAPP.
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QAPP Worksheet #25
Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table

Instrument/ Equipment
Maintenance

Activity
Testing
Activity

Inspection
Activity Frequency

Acceptance
Criteria

Corrective
Action

Responsible
Person

SOP
Reference1

GC-MS S-VO-005
GC-MS S-VO-006
GC-MS S-SV-014
GC S-SV-016
GC S-SV-015
ICP-AES S-IM-005
ICP-MS S-IM-014
O.I. Analytical Model 1010 S-IN-008
pH Meter S-IN-016
GC-MS S-VO-002
GC S-SV-003
Leeman Labs, Inc. Model # PS200II S-IM-006
Pensky-Martens Closed-Cup Apparatus S-IN-038
IC S-IN-010
HPLC LM-HPLC-8330
ICP/MS LM-MI-6020
ICP/AES LM-MP-9081
CVAA S-IM-018
ICP/AES S-IM-019
Spectrophotometer S-IN-059
HPLC/ESI/MS HPLC-

DoDPerchlorate

Specific information for each instrument is found in the Laboratory Quality Assurance Plan document in the attached CD, Attachment A of this QAPP.
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QAPP Worksheet #26
Sample Handling System

Sample Collection, Packaging, and Shipment
Sample Collection (Personnel/Organization): Project Field Team. Field SOPs are found in Attachment 1 of Vieques Master QAPP.

Sample Packaging (Personnel/Organization): Project Field Team. Field SOPs are found in Attachment 1 of Vieques Master QAPP.

Coordination of Shipment (Personnel/Organization): Field Team Leader. Kenji Butler/CH2M HILL.

Type of Shipment/Carrier: Overnight/Fed Ex.

Sample Receipt and Analysis
Sample Receipt (Personnel/Organization): Shealy/Analytical SOPs are found in Attachment A of this QAPP.

Sample Custody and Storage (Personnel/Organization): Shealy/ SOPs are found in Attachment A of this QAPP.

Sample Preparation (Personnel/Organization): Shealy / SOPs are found in Attachment A of this QAPP.

Sample Determinative Analysis (Personnel/Organization): Shealy / SOPs are found in Attachment A of this QAPP.

Sample Archiving
Field Sample Storage (No. of days from sample collection): See Worksheet 19.

Sample Extract/Digestate Storage (No. of days from extraction/digestion): See Worksheet 19.

Biological Sample Storage (No. of days from sample collection): See Worksheet 19.

Sample Disposal
Personnel/Organization: Shealy / SOPs are found in Attachment A of this QAPP.

Number of Days from Analysis: After submission, the laboratory will keep samples 90 days and the sample extracts for a minimum
of 60 days.
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QAPP Worksheet #27
Sample Custody Requirements

Field Sample Custody Procedures (sample collection, packaging, shipment, and delivery to laboratory):

Samples will be collected by field team members under the supervision of the field team leader. As samples are collected, they will
be placed into containers and labeled, as outlined below. Labels will be taped to the jar to ensure they do not separate. Samples will
be cushioned with packaging material and placed into coolers containing enough ice to keep the samples below 4°C until they are
received by the laboratory. The chain of custody (COC) will be placed into the cooler as well. Coolers will be shipped to the
laboratory via FedEx, with the airbill number indicated on the COC (to relinquish custody). Upon delivery, the laboratory will log in
each cooler and report the status of the samples.

Laboratory Sample Custody Procedures (receipt of samples, archiving, disposal):

Found in Attachment A of this QAPP. See the laboratory Sample Control SOPs: 4.1 “Receiving Samples,” 4.6 “Storing Samples,” and
4.8 “Purging, Storing, and Preparing Completed Extracts for Disposal” for details of sample handling.

Sample Identification Procedures:

Sample labels will include, at a minimum, client name, site, sample ID, date/time collected, analysis group or method, and sampler’s
initials. The field logbook will identify the sample ID with the location and time collected and the parameters requested. The
laboratory will assign each field sample a laboratory sample ID based on information in the chain of custody. The laboratory will
send sample log-in forms to EIS to check sample IDs and parameters are correct.

Chain-of-Custody Procedures:

Chains of custody will include, at a minimum, laboratory contact information, client contact information, sample information, and
relinquished by/received by information. Sample information will include sample ID, date/time collected, number and type of
containers, preservative information, analysis method, and comments. The chain of custody will also have the sampler’s name and
signature. The chain of custody will link location of the sample from the field logbook to the laboratory receipt of the sample. The
laboratory will use the sample information to populate the LIMS database for each sample.
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Matrix Soil/Sediment

Analytical Group Volatile Organic Compounds

Concentration Level Low
Sampling SOP1 L-8

Analytical Method/SOP
Reference

EPA CLP SOM01.1

Field Team Leader Stephen Brand

Field Sampling Organization CH2M HILL

Analytical Organization Shealy
No. of Sample Locations See Section 4

QC Sample: Frequency/Number
Method/SOP QC

Acceptance Limits
Corrective Action

Person(s)
Responsible for

Corrective Action2

Data Quality
Indicator (DQI)

Measurement
Performance Criteria

Method Blank
1 per 12-hour period in which

samples are analyzed

must meet all internal
standard and deuterated

monitoring compound criteria;
all target compound < CRQL,
except DCM, acetone and 2-

butanone < 2x CRQL

If contaminated, find and eliminate
source of contamination.

Reanalyze.
LQAO contamination/bias

must meet all internal
standard and deuterated

monitoring compound
criteria; all target

compound < CRQL,
except DCM, acetone and

2-butanone < 2x CRQL

Instrument Blank
analyze after high concentration

sample

must meet all internal
standard and deuterated

monitoring compound criteria;
all target compound < CRQL

reanalyze LQAO contamination/bias

must meet all internal
standard and deuterated

monitoring compound
criteria; all target

compound < CRQL

Matrix spike/Matrix spike
duplicate

if requested, per SDG or per 20
field samples in an SDG; per

concentration level

must meet relative RT criteria;
should meet advisory %

recovery and RPD criteria in
SOM01.1 SOW

no further action necessary;
investigate repeated failures

LQAO precision/accuracy

must meet relative RT
criteria; should meet

advisory % recovery and
RPD criteria in SOM01.1

SOW

Storage Blank
1 per SDG, after all sample in the

SDG have been analyzed
same as method blank reanalyze LQAO conatimination/bias same as method blank

1Reference number from QAPP Worksheet #21.
2LQAO = Laboratory Quality Assurance Officer

QAPP Worksheet #28-1
QC Samples Table

TPA061040006 28-1
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Matrix Soil/Sediment

Analytical
Group

Semivolatile Organic
Compounds

Concentration
Level

Low

Sampling SOP1 L-3

Analytical
Method/SOP
Reference

EPA CLP SOM01.1

Field Team
Leader

Stephen Brand

Field Sampling
Organization

CH2M HILL

Analytical
Organization

Shealy

No. of Sample
Locations

See Section 4

QC Sample: Frequency/Number
Method/SOP QC

Acceptance Limits
Corrective Action

Person(s) Responsible for
Corrective Action2

Data Quality
Indicator (DQI)

Measurement
Performance Criteria

Method Blank
1 per extraction batch
not to exceed 20 field

samples

must meet internal
standard and DMC criteria;

all target compounds
<CRQL, except bis-(2-

ethylhexyl)phthalate < 5x
CRQL

If contaminated, find and eliminate the source.
If internal or DMC fail acceptance criteria;

reanalyze. If surrogates continue to fail, re-
extract and reanalyze along with all associated

samples

LQAO contamination/bias

must meet internal
standard and DMC criteria;

all target compounds
<CRQL, except bis-(2-

ethylhexyl)phthalate < 5x
CRQL

Matrix
spike/Matrix

spike duplicate

If requested, per SDG
or per 20 field

samples within an
SDG; per

concentration level

must meet relative RT
criteria; should meet

advisory spike recovery
and RPD criteria in the

SOM01.1 SOW

no further action necessary; investigate
repeated failures LQAO precision/accuracy

must meet relative RT
criteria; should meet

advisory spike recovery
and RPD criteria in the

SOM01.1 SOW

1Reference number from QAPP Worksheet #21.
2LQAO = Laboratory Quality Assurance Officer
DMC = Deuterated Monitoring Compound

QAPP Worksheet #28-2
QC Samples Table

TPA061040006 28-2
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Matrix Soil/Sediment

Analytical
Group

Semivolatile Organic
Compounds

Concentration
Level

Low SIM

Sampling SOP1 L-3

Analytical
Method/SOP
Reference

EPA CLP SOM01.1

Field Team
Leader

Stephen Brand

Field Sampling
Organization

CH2M HILL

Analytical
Organization

Shealy

No. of Sample
Locations

See Section 4

QC Sample: Frequency/Number
Method/SOP QC

Acceptance Limits
Corrective Action

Person(s) Responsible for
Corrective Action2

Data Quality
Indicator (DQI)

Measurement
Performance Criteria

Method Blank
1 per extraction batch
not to exceed 20 field

samples

must meet internal
standard and DMC criteria;

all target compounds
<CRQL, except bis-(2-

ethylhexyl)phthalate < 5x
CRQL

If contaminated, find and eliminate the source.
If internal or DMC fail acceptance criteria;

reanalyze. If surrogates continue to fail, re-
extract and reanalyze along with all associated

samples

LQAO contamination/bias

must meet internal
standard and DMC criteria;

all target compounds
<CRQL, except bis-(2-

ethylhexyl)phthalate < 5x
CRQL

Matrix
spike/Matrix

spike duplicate

If requested, per SDG
or per 20 field

samples within an
SDG; per

concentration level

must meet relative RT
criteria; should meet

advisory spike recovery
and RPD criteria in the

SOM01.1 SOW

no further action necessary; investigate
repeated failures LQAO precision/accuracy

must meet relative RT
criteria; should meet

advisory spike recovery
and RPD criteria in the

SOM01.1 SOW

1Reference number from QAPP Worksheet #21.
2LQAO = Laboratory Quality Assurance Officer
DMC = Deuterated Monitoring Compound

QAPP Worksheet #28-3
QC Samples Table

TPA061040006 28-3
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Matrix Soil/Sediment

Analytical
Group

Organochlorine
Pesticides

Concentration
Level

Low

Sampling SOP1 L-3

Analytical
Method/SOP
Reference

EPA CLP SOM01.1

Field Team
Leader Stephen Brand

Field Sampling
Organization

CH2M HILL

Analytical
Organization

Shealy

No. of Sample
Locations

See Section 4

QC Sample: Frequency/Number
Method/SOP QC

Acceptance Limits Corrective Action
Person(s) Responsible

for Corrective Action2
Data Quality

Indicator (DQI)
Measurement

Performance Criteria

Method Blank
1 per extraction batch
not to exceed 20 field

samples

all target compounds <
CRQL; surrogates must be

within RT windows;
surrogate recoveries must

be within 30-150%

If contaminated, find and eliminate the source.
If acceptance criteria not met, reanalyze. If

acceptance criteria still not met re-extract and
reanalyze along with all associated samples.

LQAO contamination/bias

all target compound <
CRQL; surrogates must
be within RT windows;

surrogate recoveries must
be within 30-150%

Sulfur Blank

1 per batch of
samples on which
sulfur cleanup is

performed

all target compounds <
CRQL; surrogates must be

within RT windows;
surrogate recoveries must

be within 30-150%

If contaminated, find and eliminate the source.
If acceptance criteria not met, reanalyze. If

acceptance criteria still not met re-extract and
reanalyze along with all associated samples.

LQAO contamination/bias

all target compound <
CRQL; surrogates must
be within RT windows;

surrogate recoveries must
be within 30-150%

Instrument
Blank

1 to initiate each 12-
hour analytical

sequence

surrogates must be within
RT windows; all target

compounds CRQL
reanalyze LQAO contamination/bias

surrogates must be within
RT windows; all target

compoundsCRQL

Laboratory
Control Sample

1 per SDG or 20 field
samples

surrogates must be within
RT windows; surrogate

recoveries must be with 30-
150%;spike recoveries

must meet criteria in
SOM01.1 SOW

If acceptance criteria not met, reanalyze. If
acceptance criteria still not met re-extract and
reanalyze along with all associated samples.

LQAO accuracy

surrogates must be within
RT windows; surrogate
recoveries must be with

30-150%;spike recoveries
must meet criteria in

SOM01.1 SOW

Matrix
spike/Matrix

spike duplicate
per 20 field samples

surrogates must be with in
RT windows; should meet
advisory spike % recovery

and RPD acceptance
criteria in the SOM01.1

SOW

no further action necessary; investigate
repeated failures LQAO precision/accuracy

surrogates must be with in
RT windows; should meet
advisory spike % recovery

and RPD acceptance
criteria in the SOM01.1

SOW

1Reference number from QAPP Worksheet #21.
2LQAO = Laboratory Quality Assurance Officer

QAPP Worksheet #28-4
QC Samples Table

TPA061040003 28-4
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Matrix Soil/Sediment

Analytical
Group

Polychlorinated
Biphenyls

Concentration
Level

Low

Sampling SOP1 L-3

Analytical
Method/SOP

Reference
EPA CLP SOM01.1

Field Team
Leader

Stephen Brand

Field Sampling
Organization CH2M HILL

Analytical
Organization

Shealy

No. of Sample
Locations See Section 4

QC Sample: Frequency/Number Method/SOP QC
Acceptance Limits

Corrective Action
Person(s) Responsible for

Corrective Action2
Data Quality

Indicator (DQI)
Measurement Performance

Criteria

Method Blank
1 per extraction batch
not to exceed 20 field

samples

all target compounds <
CRQL; surrogates must
be within RT windows;

surrogate recoveries
must be within 30-150%

If contaminated, find and eliminate the source.
If acceptance criteria not met, reanalyze. If

acceptance criteria still not met re-extract and
reanalyze along with all associated samples.

LQAO contamination/bias

all target compounds < CRQL;
surrogates must be within RT
windows; surrogate recoveries

must be within 30-150%

Sulfur Blank
1 per batch of samples
on which sulfur cleanup

is performed

all target compounds <
CRQL; surrogates must
be within RT windows;

surrogate recoveries
must be within 30-150%

If contaminated, find and eliminate the source.
If acceptance criteria not met, reanalyze. If

acceptance criteria still not met re-extract and
reanalyze along with all associated samples.

LQAO contamination/bias

all target compounds < CRQL;
surrogates must be within RT
windows; surrogate recoveries

must be within 30-150%

Instrument
Blank

1 to initiate each 12-
hour analytical

sequence

surrogates must be within
RT windows; all target

compounds CRQL
reanalyze LQAO contamination/bias

surrogates must be within RT
windows; all target
compounds CRQL

Laboratory
Control Sample

1 per SDG or 20 field
samples

surrogates must be within
RT windows; surrogate
recoveries must be with

30-150%;spike recoveries
must meet criteria in

SOM01.1 SOW

If acceptance criteria not met, reanalyze. If
acceptance criteria still not met re-extract and
reanalyze along with all associated samples.

LQAO accuracy

surrogates must be within RT
windows; surrogate recoveries

must be with 30-150%;spike
recoveries must meet criteria

in SOM01.1 SOW

Matrix
spike/Matrix

spike duplicate
per 20 field samples

surrogates must be within
RT windows; should meet
advisory % recovery and
RPD acceptance criteria
specified in the SOM01.1

SOW

no further action necessary; investigate
repeated failures LQAO precision/accuracy

surrogates must be within RT
windows; should meet

advisory % recovery and RPD
acceptance criteria specified

in the SOM01.1 SOW

1Reference number from QAPP Worksheet #21.
2LQAO = Laboratory Quality Assurance Officer

QAPP Worksheet #28-5
QC Samples Table

TPA061040006 28-5
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Matrix Soil/Sediment

Analytical
Group

Explosives

Concentration
Level

Medium

Sampling SOP1 L-3

Analytical
Method/SOP
Reference

SW-846 6850

Field Team
Leader

Stephen Brand

Field Sampling
Organization

CH2M HILL

Analytical
Organization

Columbia Analytical
Services - Rochester

No. of Sample
Locations

See Section 4

QC Sample: Frequency/Number
Method/SOP QC

Acceptance Limits
Corrective Action

Person(s) Responsible for

Corrective Action2
Data Quality

Indicator (DQI)
Measurement

Performance Criteria

Method Blank
1 per batch not to

exceed 20 field
samples

no target compounds
> 1/2 the reporting

limit

If contaminated, find and eliminate the source
and reprep and reanalyze the associated

samples
LQAO contamination/bias

no target compounds >
1/2 the reporting limit

Reagent Blank
Prior to calibration and

after each batch
analyzed

no target compounds
> 1/2 the reporting

limit

If contaminated, reanalyze reagent blanks until
no carryover is observed (<1/2 the reporting

limit). Reanlayze all samples processed since
the last clean reagent blank.

LQAO contamination
no target compounds >
1/2 the reporting limit

LCS
1 per batch not to

exceed 20 field
samples

spike recovery limits
must be within the
range of 85-115%

reextract and reanalyzed associated samples LQAO accuracy/bias
spike recovery limits must
be within the range of 85-

115%

MS/MSD
if requested, 1 per 20
field samples in an

SDG

spike recovery limits
are 75-125%; RPD

limts are 20%

Evaluate LCS; may report with qualifier and
note outliers in the case narrative

LQAO precision/accuracy
spike recovery limits are
75-125%; RPD limts are

20%

1Reference number from QAPP Worksheet #21.
2LQAO = Laboratory Quality Assurance Officer

QAPP Worksheet #28-6
QC Samples Table

TPA061040006 28-6
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Matrix Soil/Sediment

Analytical
Group

Explosives

Concentration
Level

Medium

Sampling SOP1 L-3

Analytical
Method/SOP
Reference

SW-846 8330

Field Team
Leader

Stephen Brand

Field Sampling
Organization

CH2M HILL

Analytical
Organization

Shealy

No. of Sample
Locations

See Section 4

QC Sample: Frequency/Number
Method/SOP QC

Acceptance Limits
Corrective Action

Person(s) Responsible for
Corrective Action2

Data Quality
Indicator (DQI)

Measurement
Performance Criteria

Method Blank
1 per extraction batch
not to exceed 20 field

samples

no target compounds
> the reporting limit;
surrogate recovery
must be within the
limits of 38-155%

If contaminated, find and eliminate the source.
If acceptance criteria not met, reanalyze. If

acceptance criteria still not met re-extract and
reanalyze along with all associated samples.

LQAO contamination/bias

no target compounds >
the reporting limit;

surrogate recovery must
be within the limits of 38-

155%

LCS
1 per extraction batch
not to exceed 20 field

samples

surrogate recovery
must be within the
limits of 38-155%;

spike recovery limits
must be within the
range of 50-150%

reextract and reanalyzed associated samples LQAO accuracy/bias

surrogate recovery must
be within the limits of 38-

155%; spike recovery
limits must be within the

range of 50-150%

MS/MSD 1 per 20 field
samples in an SDG

spike recovery limits
are 50-150%; RPD

limts are 30%
Evaluate LCS; may report with qualifier LQAO precision/accuracy

spike recovery limits are
50-150%; RPD limts are

30%

1Reference number from QAPP Worksheet #21.
2LQAO = Laboratory Quality Assurance Officer

QAPP Worksheet #28-7
QC Samples Table

TPA061040006 28-7
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Matrix Soil/Sediment

Analytical
Group

Metals

Concentration
Level

ICP-AES

Sampling SOP1 L-3

Analytical
Method/SOP
Reference

EPA CLP ILM05.3

Field Team
Leader Stephen Brand

Field Sampling
Organization

CH2M HILL

Analytical
Organization Shealy

No. of Sample
Locations

See Section 4

QC Sample: Frequency/Number Method/SOP QC
Acceptance Limits

Corrective Action
Person(s) Responsible for

Corrective Action2
Data Quality

Indicator (DQI)
Measurement

Performance Criteria

CRQL Check
Standard (CRI)

1 at the beginning
and end of each
sample analysis
sequence not to

exceed 20 analytical
samples, including

the CRI

analyte recovery
must fall within the

limits of 70-130% (50-
150 for antimony,
lead, and thallium)

Stop analysis; correct problem; reanalyze CRI
and associated samples LQAO accuracy

analyte recovery must fall
within the limits of 70-

130% (50-150 for
antimony, lead, and

thallium)

Calibration
Blank

Following each initial
and continuing

calibration; every 2
hours or every 10

analytical samples,
whichever is more

frequent

absolute values of all
analyte

concentrations must
be < the CRQL

Stop analysis; correct problem; recalibrate LQAO contamination/bias All analytes must be < the
CRQL

Preparation
blank 1 per digestion batch

absolute values of all
analyte

concentrations must
be ≤the CRQL

re-prepare and reanalyze; except if
concentration of analyte(s) in all associated

samples is > 10x the concentation in the blank
LQAO contamination/bias

absolute values of all
analyte concentrations
must be ≤the CRQL

Interference
Check Sample

(ICS)

Follow the CRI at the
beginning and end of

the analytical
sequence not to

exceed 20 analytical
samples, including

the CRI, and the ICS;
not required for

Mercury or Cyanide
analyses

must be within ± 2x
the CRQL of the

analyte's true value
or ± 20% of the

analyte's true value,
whichever is greater

Check system. Correct problem. Recalibrate LQAO accuracy/bias

must be within ± 2x the
CRQL of the analyte's true

value or ± 20% of the
analyte's true value,
whichever is greater

Matrix Spike 1 per SDG spike recovery limits
are 75-125%

Flag data with an "N" and analyze a post
digestion spike, unless recovery is > 4x the

spike added
LQAO accuracy/bias spike recovery limits are

75-125%

LCS
1 per digestion batch
not to exceed 20 field

samples

purchased reference
material;must meet
the recovery limits
established by the

vendor

re-prepare and reanalyze digestion batch LQAO accuracy

purchased reference
material;must meet the

recovery limits established
by the vendor

Duplicate
Sample

1 per SDG

RPD of 20%, if
concentration is > 5x

CRQL; or ± the
CRQL if the

concentration is < 5x
CRQL

flag data with a "*" LQAO precision/accuracy

RPD of 20%, if
concentration is > 5x

CRQL; or ± the CRQL if
the concentration is < 5x

CRQL

Serial Dilution
1 per SDG; not

required fo Mercury
and Cyanide analysis

should agree within
10% of the original

sample
flag data with an "E" LQAO precision/accuracy should agree within 10%

of the undiluted sample

1Reference number from QAPP Worksheet #21.
2LQAO = Laboratory Quality Assurance Officer

QAPP Worksheet #28-8
QC Samples Table

TPA061040006 28-8
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Matrix Soil/Sediment

Analytical
Group

Metals

Concentration
Level

ICP-MS

Sampling SOP1 L-3

Analytical
Method/SOP
Reference

EPA CLP ILM05.3

Field Team
Leader Stephen Brand

Field Sampling
Organization

CH2M HILL

Analytical
Organization Shealy

No. of Sample
Locations

See Section 4

QC Sample: Frequency/Number Method/SOP QC
Acceptance Limits

Corrective Action
Person(s) Responsible for

Corrective Action2
Data Quality

Indicator (DQI)
Measurement

Performance Criteria

CRQL Check
Standard (CRI)

1 at the beginning
and end of each
sample analysis
sequence not to

exceed 20 analytical
samples, including

the CRI

analyte recovery
must fall within the

limits of 70-130% (50-
150 for antimony,
lead, and thallium)

Stop analysis; correct problem; reanalyze CRI
and associated samples LQAO accuracy

analyte recovery must fall
within the limits of 70-

130% (50-150 for
antimony, lead, and

thallium)

Calibration
Blank

Following each initial
and continuing

calibration; every 2
hours or every 10

analytical samples,
whichever is more

frequent

absolute values of all
analyte

concentrations must
be < the CRQL

Stop analysis; correct problem; recalibrate LQAO contamination/bias All analytes must be < the
CRQL

Preparation
blank 1 per digestion batch

absolute values of all
analyte

concentrations must
be ≤the CRQL

re-prepare and reanalyze; except if
concentration of analyte(s) in all associated

samples is > 10x the concentation in the blank
LQAO contamination/bias

absolute values of all
analyte concentrations
must be ≤the CRQL

Interference
Check Sample

(ICS)

Follow the CRI at the
beginning and end of

the analytical
sequence not to

exceed 20 analytical
samples, including

the CRI, and the ICS;
not required for

Mercury or Cyanide
analyses

must be within ± 2x
the CRQL of the

analyte's true value
or ± 20% of the

analyte's true value,
whichever is greater;
for ICP-MS must be

within ± 3x the CRQL
of the analyte's true

value

Check system. Correct problem. Recalibrate LQAO accuracy/bias

must be within ± 2x the
CRQL of the analyte's true

value or ± 20% of the
analyte's true value,
whichever is greater

Matrix Spike 1 per SDG spike recovery limits
are 75-125%

Flag data with an "N" and analyze a post
digestion spike, unless recovery is > 4x the

spike added
LQAO accuracy/bias spike recovery limits are

75-125%

LCS
1 per digestion batch
not to exceed 20 field

samples

purchased reference
material;must meet
the recovery limits
established by the

vendor

re-prepare and reanalyze digestion batch LQAO accuracy

purchased reference
material;must meet the

recovery limits established
by the vendor

Duplicate
Sample

1 per SDG

RPD of 20%, if
concentration is > 5x

CRQL; or ± the
CRQL if the

concentration is < 5x
CRQL

flag data with a "*" LQAO precision/accuracy

RPD of 20%, if
concentration is > 5x

CRQL; or ± the CRQL if
the concentration is < 5x

CRQL

Serial Dilution
1 per SDG; not

required fo Mercury
and Cyanide analysis

should agree within
10% of the original

sample
flag data with an "E" LQAO precision/accuracy should agree within 10%

of the undiluted sample

1Reference number from QAPP Worksheet #21.
2LQAO = Laboratory Quality Assurance Officer

QAPP Worksheet #28-9
QC Samples Table

TPA061040006 28-9
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Matrix Soil/Sediment

Analytical
Group

AVS/SEM

Concentration
Level

Medium

Sampling
SOP1 L-3

Analytical
Method/SOP

Reference
EPA 821/R-91-100

Field Team
Leader

Stephen Brand

Field Sampling
Organization CH2M HILL

Analytical
Organization

Shealy

No. of Sample
Locations

See Section 4

QC Sample: Frequency/Number Method/SOP QC
Acceptance Limits

Corrective Action
Person(s) Responsible

for Corrective Action2
Data Quality Indicator

(DQI)
Measurement

Performance Criteria

Calibration
Standard

1 at beginning of run 85-105% Stop analysis; correct problem; recalibrate LQAO accuracy 85-105%

Calibration
Blank

following each initail
and continuing

calibration; every 10
samples

< reporting limit Stop analysis; correct problem; recalibrate LQAO contamination/bias < reporting limit

Laboratory
Reagent Blank

1 per batch of 20
samples < reporting limit Stop analysis; correct problem; recalibrate LQAO contamination/bias < reporting limit

Laboratory
Fortified Blank

1 per batch of 20
samples 85-105% reanalyze LQAO accuracy 85-105%

Laboratory
Fortified Sample

Matrix
1 per SDG 85-105% Flag with an "N" LQAO precision/accuracy 85-105%

1Reference number from QAPP Worksheet #21.
2LQAO = Laboratory Quality Assurance Officer

QAPP Worksheet #28-10
QC Samples Table

TPA061040006 28-10
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Matrix Soil/Sediment

Analytical Group Wet Chemistry

Concentration
Level

Medium

Sampling SOP1 L-3

Analytical
Method/SOP
Reference

SW-846 9045C, SW-846
9081, Lloyd Kahn/SW-846

9060
Field Team

Leader
Stephen Brand

Field Sampling
Organization

CH2M HILL

Analytical
Organization

Shealy

No. of Sample
Locations

See Section 4

QC Sample: Frequency/Number
Method/SOP QC

Acceptance Limits
Corrective Action

Person(s) Responsible for
Corrective Action2

Data Quality Indicator
(DQI)

Measurement
Performance Criteria

Low Range
Standard (LRS)

1 at beginning of run ± 20% Stop analysis; correct problem; recalibrate LQAO accuracy ± 50%

Calibration Blank
following each initail and

continuing calibration; every
10 samples

< CRQL Stop analysis; correct problem; recalibrate LQAO contamination/bias < CRQL

Method Blank 1 per batch of 20 samples < CRQL Stop analysis; correct problem; recalibrate LQAO contamination/bias < CRQL

MS/MSD 1 per SDG
spike recovery ± 25%;

RPD of≤20
flag with an "N" LQAO accuracy

spike recovery ± 25%;
RPD of ≤20

LCS 1 per batch of 20 samples spike recovery ± 10% reanalyze LQAO accuracy spike recovery ± 10%

Initial Calibration
Verification (ICV)

analyze 1 ICV immediately
following initial calibration

must agree within ±
0.05 pH unit of true

value
Stop analysis; correct problem; recalibrate LQAO accuracy ± 50%

Known 1 per batch of 20 samples
± 0.05 pH unit of the

temperature adjusted
pH value

recalibrate pH meter; reanalyze LQAO accuracy
± 0.05 pH unit of the

temperature adjusted pH
value

Duplicate sample 1 per 10 samples RPD ≤20% flag with a "+" LQAO precision/accuracy RPD≤20%

1Reference number from QAPP Worksheet #21.
2LQAO = Laboratory Quality Assurance Officer

QAPP Worksheet #28-11
QC Samples Table

TPA061040006 28-11
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Matrix Waters/Groundwater

Analytical
Group

Volatile Organic
Compounds

Concentration
Level

Trace

Sampling SOP1 F-2

Analytical
Method/SOP
Reference

EPA CLP SOM01.1

Field Team
Leader

Stephen Brand

Field Sampling
Organization

CH2M HILL

Analytical
Organization

Shealy

No. of Sample
Locations

See Section 4

QC Sample: Frequency/Number
Method/SOP QC Acceptance

Limits
Corrective Action

Person(s) Responsible for
Corrective Action2

Data Quality
Indicator (DQI)

Measurement Performance
Criteria

Method Blank
1 per 12-hour period
in which samples are

analyzed

must meet acceptance criteria
for deuterated monitoring
compounds and internal

standards; all target compound
< CRQL, except DCM, acetone

and 2-butanone < 2x CRQL

If contaminated, find and
eliminate source of

contamination. Reanalyze along
with any associated samples

LQAO contamination/bias

must meet acceptance
criteria for deuterated

monitoring compounds and
internal standards; all target
compound < CRQL, except

DCM, acetone and 2-
butanone < 2x CRQL

Instrument
Blank

analyze after high
concentration sample

must meet all internal standard
and DMC criteria; all target

compounds < CRQL
reanalyze LQAO contamination/bias

must meet all internal
standard and DMC criteria;

all target compounds <
CRQL

Matrix
spike/Matrix

spike duplicate

if requested, per
SDG or per 20 field
samples within an

SDG

must meet internal standard
relative RT criteria; should meet
advisory % recovery and RPD

criteria in SOM01.1 SOW

No further action required;
investigate if repeated failures

occur
LQAO precision/accuracy

must meet internal standard
relative RT criteria; should
meet advisory % recovery

and RPD criteria in SOM01.1
SOW

Storage Blank 1 per SDG same as method blank reanalyze LQAO conatimination/bias same as method blank

1Reference number from QAPP Worksheet #21.
2LQAO = Laboratory Quality Assurance Officer

QAPP Worksheet #28-12
QC Samples Table

TPA061040006 28-12
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Matrix Waters/Groundwater

Analytical
Group

Volatile Organic
Compounds

Concentration
Level

Trace SIM

Sampling SOP1 F-2

Analytical
Method/SOP
Reference

EPA CLP SOM01.1

Field Team
Leader Stephen Brand

Field Sampling
Organization CH2M HILL

Analytical
Organization

Shealy

No. of Sample
Locations

See Section 4

QC Sample: Frequency/Number
Method/SOP QC Acceptance

Limits Corrective Action
Person(s) Responsible
for Corrective Action2

Data Quality
Indicator (DQI)

Measurement
Performance Criteria

Method Blank
1 per 12-hour period
in which samples are

analyzed

must meet acceptance criteria
for DMC and internal standards;
all target compounds must be <
CRQL, except DCM, acetone
and 2-butanone < 2x CRQL

If contaminated, find and eliminate source
of contamination. Reanalyze along with

any associated samples
LQAO contamination/bias

must meet acceptance
criteria for DMC and

internal standards; all
target compounds must

be < CRQL, except DCM,
acetone and 2-butanone <

2x CRQL

Instrument
blank

analyze after high
concentration sample

must meet acceptance criteria
for DMC and internal standards;
all target compounds must be <

CRQL

reanalyze LQAO contamination/bias

must meet acceptance
criteria for DMC and

internal standards; all
target compounds must

be < CRQL

MS/MSD

if requested, per
SDG or per 20 field
samples in an SDG,
whichever is more

frequent; not required
for SDGs contining
only PE samples

must meet internal standard
relative RT criteria; should meet
advisory % recovery and RPD

criteria in SOM01.1 SOW

No further action required; investigate if
repeated failures occur LQAO precision/accuracy

must meet internal
standard relative RT
criteria; should meet

advisory % recovery and
RPD criteria in SOM01.1

SOW

Storage Blank
1 per SDG after all

samples in that SDG
have been analyzed.

same and method blank reanalyze LQAO contamination same and method blank

1Reference number from QAPP Worksheet #21.
2LQAO = Laboratory Quality Assurance Officer

QC Samples Table
QAPP Worksheet #28-13

TPA061040006 28-13
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Matrix Waters/Groundwater

Analytical
Group

Semivolatile Organic
Compounds

Concentration
Level

Low

Sampling
SOP1 F-2

Analytical
Method/SOP

Reference
EPA CLP SOM01.1

Field Team
Leader

Stephen Brand

Field Sampling
Organization CH2M HILL

Analytical
Organization

Shealy

No. of Sample
Locations

See Section 4

QC Sample: Frequency/Number Method/SOP QC Acceptance
Limits

Corrective Action
Person(s) Responsible

for Corrective Action 2
Data Quality

Indicator (DQI)
Measurement

Performance Criteria

Method Blank
1 per extraction batch
not to exceed 20 field

samples

must meet acceptance criteria
for DMC and internal
standards; all target

compounds < CRQL, except
bis-(2-ethylhexyl)phthalate <

5x CRQL

If contaminated, find and eliminate the
source. If internal or surrogate standard

fail acceptance criteria; reanalyze. If
surrogates continue to fail, re-extract

and reanalyze along with all associated
samples

LQAO contamination/bias

must meet acceptance
criteria for DMC and
internal standards; all
target compounds <

CRQL, except bis-(2-
ethylhexyl)phthalate < 5x

CRQL

Matrix
spike/Matrix

spike duplicate

if requested, per 20
field samples; per

concentration level

must meet internal standard
reletive RT criteria; should

meet advisory % recovery and
RPD criteria in the SOM01.1

SOW

No further action required; investigate if
repeated failures occur

LQAO precision/accuracy

must meet internal
standard reletive RT
criteria; should meet

advisory % recovery and
RPD criteria in the

SOM01.1 SOW

1Reference number from QAPP Worksheet #21.
2LQAO = Laboratory Quality Assurance Officer
DMC = Deuterated Monitoring Compounds

QAPP Worksheet #28-14
QC Samples Table

TPA061040006 28-14
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Matrix Waters/Groundwater

Analytical
Group

Semivolatile Organic
Compounds

Concentration
Level

Low SIM

Sampling SOP1 F-2

Analytical
Method/SOP
Reference

EPA CLP SOM01.1

Field Team
Leader

Stephen Brand

Field Sampling
Organization

CH2M HILL

Analytical
Organization

Shealy

No. of Sample
Locations

See Section 4

QC Sample: Frequency/Number
Method/SOP QC

Acceptance Limits
Corrective Action

Person(s) Responsible for
Corrective Action2

Data Quality
Indicator (DQI)

Measurement
Performance Criteria

Method Blank

1 per extraction batch
not to exceed 20 field
samples; analyze on
same instruments as

samples

DMC and internal standard
acceptance criteria must be
meet; all target compounds

< CRQL except bis-(2-
ethylhexyl)phthalate < 5x

CRQL

If contaminated, find and eliminate the
source. If internal or DMC standard fail
acceptance criteria; reanalyze. If DMC

continue to fail, re-extract and reanalyze
along with all associated samples

LQAO contamination/bias

DMC and internal
standard acceptance

criteria must be meet; all
target compounds <
CRQL except bis-(2-

ethylhexyl)phthalate < 5x
CRQL

MS/MSD

if requested, per SDG
or per 20 field samples
in an SDG, whichever is

more frequent; not
required for SDGs
containing only PE

samples

must meet relative RT
criteria; should meet

advisory % recovery and
RPD criteria specified in the

SOM01.1 SOW

No further action required; investigate if
repeated failures occur

LQAO precision/accuracy

must meet relative RT
criteria; should meet

advisory % recovery and
RPD criteria specified in

the SOM01.1 SOW

1Reference number from QAPP Worksheet #21.
2LQAO = Laboratory Quality Assurance Officer
DMC = Deuterated Monitoring Compounds

QAPP Worksheet #28-15
QC Samples Table

TPA061040006 28-15
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Matrix Waters/Groundwater

Analytical
Group

Explosives

Concentration
Level Medium

Sampling
SOP1 F-2

Analytical
Method/SOP
Reference

SW-846 8330

Field Team
Leader

Stephen Brand

Field Sampling
Organization

CH2M HILL

Analytical
Organization

Shealy

No. of Sample
Locations

See Section 4

QC Sample: Frequency/Number
Method/SOP QC

Acceptance Limits
Corrective Action

Person(s) Responsible
for Corrective Action2

Data Quality
Indicator (DQI)

Measurement
Performance Criteria

Method Blank
1 per extraction batch
not to exceed 20 field

samples

no target compounds
> the reporting limit;
surrogate recovery
must be within the
limits of 39-132%

If contaminated, find and eliminate the source.
If acceptance criteria not met, reanalyze. If

acceptance criteria still not met re-extract and
reanalyze along with all associated samples.

LQAO contamination/bias

no target compounds >
the reporting limit;

surrogate recovery must
be within the limits of 39-

132%

LCS
1 per extraction batch
not to exceed 20 field

samples

surrogate recovery
must be within the
limits of 39-132%;

spike recovery limits
must be within the
range of 50-150%

reextract and reanalyzed associated samples LQAO accuracy/bias

surrogate recovery must
be within the limits of 39-

132%; spike recovery
limits must be within the

range of 50-150%

MS/MSD
1 per 20 field

samples in an SDG

spike recovery limits
are 50-150%; RPD

limts are 30%
Evaluate LCS; may report with qualifier LQAO precision/accuracy

spike recovery limits are
50-150%; RPD limts are

30%

1Reference number from QAPP Worksheet #21.
2LQAO = Laboratory Quality Assurance Officer

QAPP Worksheet #28-16
QC Samples Table

TPA061040006 28-16
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Matrix Water/Groundwater

Analytical Group Explosives

Concentration
Level

Medium

Sampling SOP1 F2
Analytical

Method/SOP
Reference

SW-846 6850

Field Team
Leader

Stephen Brand

Field Sampling
Organization

CH2M HILL

Analytical
Organization

Columbia Analytical
Services - Rochester

No. of Sample
Locations

See Section 4

QC Sample: Frequency/Number
Method/SOP QC

Acceptance Limits
Corrective Action

Person(s) Responsible for
Corrective Action2

Data Quality
Indicator (DQI)

Measurement
Performance Criteria

Method Blank
1 per batch not to exceed

20 field samples

no target compounds
> 1/2 the reporting

limit

If contaminated, find and eliminate the source
and reprep and reanalyze the associated

samples
LQAO contamination/bias

no target compounds >
1/2 the reporting limit

Reagent Blank
Prior to calibration and

after each batch analyzed

no target compounds
> 1/2 the reporting

limit

If contaminated, reanalyze reagent blanks until
no carryover is observed (<1/2 the reporting

limit). Reanlayze all samples processed since
the last clean reagent blank.

LQAO contamination
no target compounds >
1/2 the reporting limit

LCS
1 per batch not to exceed

20 field samples

spike recovery limits
must be within the
range of 85-115%

reextract and reanalyzed associated samples LQAO accuracy/bias
spike recovery limits must
be within the range of 85-

115%

MS/MSD
if requested, 1 per 20 field

samples in an SDG

spike recovery limits
are 75-125%; RPD

limts are 20%

Evaluate LCS; may report with qualifier and
note outliers in the case narrative LQAO precision/accuracy

spike recovery limits are
75-125%; RPD limts are

20%

1 Reference number from QAPP Worksheet #21.
2 LQAO = Laboratory Quality Assurance Officer

QAPP Worksheet #28-17
QC Samples Table

TPA061040006 28-17
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Matrix Waters/Groundwater

Analytical
Group

Organochlorine
Pesticides

Concentration
Level Low

Sampling
SOP1 F-2

Analytical
Method/SOP

Reference
EPA CLP SOM01.1

Field Team
Leader Stephen Brand

Field Sampling
Organization CH2M HILL

Analytical
Organization Shealy

No. of Sample
Locations See Section 4

QC Sample: Frequency/Number Method/SOP QC
Acceptance Limits Corrective Action

Person(s) Responsible

for Corrective Action2
Data Quality

Indicator (DQI)
Measurement Performance

Criteria

Method Blank
1 per extraction

batch not to exceed
20 field samples

target compounds must be
< CRQL; surrogates must
be within the RT window
and within the recovery

range of 30-150%

If contaminated, find and eliminate
the source. If acceptance criteria
not met, reanalyze. If acceptance
criteria still not met re-extract and
reanalyze along with all associated

samples.

LQAO contamination/bias

target compounds must be <
CRQL; surrogates must be within

the RT window and within the
recovery range of 30-150%

Sulfur Cleanup
Blank

1 per batch of
samples on which
sulfur cleanup is

performed

target compounds must be
< CRQL; surrogates must
be within the RT window
and within the recovery

range of 30-150%

If contaminated, find and eliminate
the source. If acceptance criteria
not met, reanalyze. If acceptance
criteria still not met re-extract and
reanalyze along with all associated

samples.

LQAO contamination/bias

target compounds must be <
CRQL; surrogates must be within

the RT window and within the
recovery range of 30-150%

Instrument
Blank

1 to initiate each 12-
hour analytical

sequence

target compounds must be
< CRQL; surrogates must
be within the RT windows

reanalyze LQAO contamination/bias
target compounds must be <

CRQL; surrogates must be within
the RT windows

Laboratory
Control Sample 1 per SDG

surrogate must be within
the RT windows and within
the recovery range of 30-
150%; spike recoveries
must be within the range
specified in the SOM01.1

SOW

re-extract and reanalyze along with
any associated samples LQAO accuracy

surrogate must be within the RT
windows and within the recovery

range of 30-150%; spike
recoveries must be within the

range specified in the SOM01.1
SOW

Matrix
spike/Matrix

spike duplicate

per 20 field samples
in an SDG

surrogates must be within
RT windows; should meet
advisory % recovery and

RPD critieria in the
SOM01.1 SOW

No further action required;
investigate if repeated failures

occur
LQAO precision/accuracy

surrogates must be within RT
windows; should meet advisory
% recovery and RPD critieria in

the SOM01.1 SOW

1Reference number from QAPP Worksheet #21.
2LQAO = Laboratory Quality Assurance Officer

QAPP Worksheet #28-18
QC Samples Table

TPA061040006 28-18
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Matrix Waters/Groundwater

Analytical Group Polychlorinated
Biphenyls

Concentration
Level Low

Sampling SOP1 F-2
Analytical

Method/SOP
Reference

EPA CLP SOM01.1

Field Team
Leader Stephen Brand

Field Sampling
Organization CH2M HILL

Analytical
Organization Shealy

No. of Sample
Locations

See Section 4

QC Sample: Frequency/Number Method/SOP QC
Acceptance Limits

Corrective Action Person(s) Responsible
for Corrective Action2

Data Quality
Indicator (DQI)

Measurement Performance
Criteria

Method Blank
1 per extraction

batch not to exceed
20 field samples

target compounds must be
< CRQL; surrogates must
be within the RT window
and within the recovery

range of 30-150%

If contaminated, find and eliminate the
source. If acceptance criteria not met,

reanalyze. If acceptance criteria still not
met re-extract and reanalyze along with

all associated samples.

LQAO contamination/bias

target compounds must be <
CRQL; surrogates must be
within the RT window and

within the recovery range of 30-
150%

Sulfur Cleanup
Blank

1 per batch of
samples on which
sulfur cleanup is

performed

target compounds must be
< CRQL; surrogates must
be within the RT window
and within the recovery

range of 30-150%

If contaminated, find and eliminate the
source. If acceptance criteria not met,

reanalyze. If acceptance criteria still not
met re-extract and reanalyze along with

all associated samples.

LQAO contamination/bias

target compounds must be <
CRQL; surrogates must be
within the RT window and

within the recovery range of 30-
150%

Instrument Blank
1 to initiate each 12-

hour analytical
sequence

target compounds must be
< CRQL; surrogates must
be within the RT window

reanalyze LQAO contamination/bias
target compounds must be <
CRQL; surrogates must be

within the RT windows

Laboratory
Control Sample 1 per SDG

surrogate must be within the
RT window and within the

recovery range of 30-150%;
spike recoveries must be

within the range specified in
the SOM01.1 SOW

re-extract and reanalyze along with any
associated samples LQAO accuracy

surrogate must be within the
RT window and within the

recovery range of 30-150%;
spike recoveries must be

within the range specified in
the SOM01.1 SOW

Matrix
Spike/Matrix

Spike Duplicate

per 20 field samples
in an SDG

surrogates must be within
RT windows; should meet
advisory % recovery and
RPD limits stated in the

SOM01.1 SOW

If sufficent sample volume, reanalyze LQAO precision/accuracy

surrogates must be within RT
windows; should meet advisory

% recovery and RPD limits
stated in the SOM01.1 SOW

1Reference number from QAPP Worksheet #21.
2LQAO = Laboratory Quality Assurance Officer

QAPP Worksheet #28-19
QC Samples Table

TPA061040006 28-19
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Matrix Waters/Groundwater

Analytical
Group Metals

Concentration
Level

ICP-MS and ICP-AES

Sampling SOP1 F-2

Analytical
Method/SOP
Reference

EPA CLP ILM05.3

Field Team
Leader Stephen Brand

Field Sampling
Organization

CH2M HILL

Analytical
Organization Shealy

No. of Sample
Locations

See Section 4

QC Sample: Frequency/Number Method/SOP QC
Acceptance Limits

Corrective Action
Person(s) Responsible for

Corrective Action2
Data Quality

Indicator (DQI)
Measurement

Performance Criteria

CRQL Check
Standard (CRI)

1 at the beginning and
end of each sample

analysis sequence not
to exceed 20 analytical
samples, including the

CRI

analyte recovery
must fall within the

limits of 70-130% (50-
150 for antimony,
lead, and thallium)

Stop analysis; correct problem; reanalyze CRI
and associated samples LQAO accuracy

analyte recovery must fall
within the limits of 70-

130% (50-150 for
antimony, lead, and

thallium)

Calibration
Blank

Follow each initial and
continuing calibration;
every 2 hours or every
10 analytical samples,

whichever is more
frequent

absolute values of all
analyte

concentrations must
be < the CRQL

Stop analysis; correct problem; recalibrate LQAO contamination/bias
All analytes must be < the

CRQL

Preparation
blank 1 per digestion batch

absolute values of all
analyte

concentrations must
be ≤the CRQL

re-prepare and reanalyze; except if
concentration of analyte(s) in all associated

samples is > 10x the concentation in the blank
LQAO contamination/bias

absolute values of all
analyte concentrations
must be ≤the CRQL

Interference
Check Sample

(ICS)

Follow the CRI at the
beginning and end of

the analytical sequence
not to exceed 20

analytical samples,
including the CRI, and
the ICS; not required

for Mercury and
Cyanide analyses

must be within ± 2x
the CRQL of the

analyte's true value
or ± 20% of the

analyte's true value,
whichever is greater;
for ICP-MS must be

within ± 3x the CRQL
of the analyte's true

value

Check system. Correct problem. Recalibrate LQAO accuracy/bias

must be within ± 2x the
CRQL of the analyte's true

value or ± 20% of the
analyte's true value,
whichever is greater

Matrix Spike 1 per SDG
spike recovery limits

are 75-125%

Flag data with an "N" and analyze a post
digestion spike, unless recovery is > 4x the

spike added
LQAO accuracy/bias

spike recovery limits are
75-125%

LCS
1 per digestion batch
not to exceed 20 field

samples

must meet the
recovery limits of

20% of the true value
re-prepare and reanalyze digestion batch LQAO accuracy

must meet the recovery
limits of 20% of the true

value

Duplicate
Sample

1 per SDG

RPD of 20%, if
concentration is > 5x

CRQL; or ± the
CRQL if the

concentration is < 5x
CRQL

flag data with a "*" LQAO precision/accuracy

RPD of 20%, if
concentration is > 5x

CRQL; or ± the CRQL if
the concentration is < 5x

CRQL

Serial Dilution
1 per SDG; not

required for Mercury
and Cyanide analyses

should agree within
10% of the original

sample
flag data with an "E" LQAO precision/accuracy should agree within 10%

of the undiluted sample

1Reference number from QAPP Worksheet #21.
2LQAO = Laboratory Quality Assurance Officer

QAPP Worksheet #28-20
QC Samples Table
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Matrix Waters/Groundwater

Analytical
Group Metals

Concentration
Level

Trace

Sampling SOP1 F-2

Analytical
Method/SOP
Reference

SW-846 6020

Field Team
Leader Stephen Brand

Field Sampling
Organization

CH2M HILL

Analytical
Organization Shealy

No. of Sample
Locations

See Section 4

QC Sample: Frequency/Number Method/SOP QC
Acceptance Limits

Corrective Action
Person(s) Responsible for

Corrective Action2
Data Quality

Indicator (DQI)
Measurement

Performance Criteria

CRQL Check
Standard (CRI)

1 at the beginning and
end of each sample

analysis sequence not
to exceed 20 analytical
samples, including the

CRI

analyte recovery
must fall within the

limits of 70-130% (50-
150 for antimony,
lead, and thallium)

Stop analysis; correct problem; reanalyze CRI
and associated samples LQAO accuracy

analyte recovery must fall
within the limits of 70-

130% (50-150 for
antimony, lead, and

thallium)

Calibration
Blank

Follow each initial and
continuing calibration;
every 2 hours or every
10 analytical samples,

whichever is more
frequent

absolute values of all
analyte

concentrations must
be < the CRQL

Stop analysis; correct problem; recalibrate LQAO contamination/bias
All analytes must be < the

CRQL

Preparation
blank 1 per digestion batch

absolute values of all
analyte

concentrations must
be ≤the CRQL

re-prepare and reanalyze; except if
concentration of analyte(s) in all associated

samples is > 10x the concentation in the blank
LQAO contamination/bias

absolute values of all
analyte concentrations
must be ≤the CRQL

Interference
Check Sample

(ICS)

Follow the CRI at the
beginning and end of

the analytical sequence
not to exceed 20

analytical samples,
including the CRI, and
the ICS; not required

for Mercury and
Cyanide analyses

must be within ± 2x
the CRQL of the

analyte's true value
or ± 20% of the

analyte's true value,
whichever is greater

Check system. Correct problem. Recalibrate LQAO accuracy/bias

must be within ± 2x the
CRQL of the analyte's true

value or ± 20% of the
analyte's true value,
whichever is greater

Matrix Spike 1 per SDG
spike recovery limits

are 75-125%

Flag data with an "N" and analyze a post
digestion spike, unless recovery is > 4x the

spike added
LQAO accuracy/bias

spike recovery limits are
75-125%

LCS
1 per digestion batch
not to exceed 20 field

samples

must meet the
recovery limits of

20% of the true value
re-prepare and reanalyze digestion batch LQAO accuracy

must meet the recovery
limits of 20% of the true

value

Duplicate
Sample

1 per SDG

RPD of 20%, if
concentration is > 5x

CRQL; or ± the
CRQL if the

concentration is < 5x
CRQL

flag data with a "*" LQAO precision/accuracy

RPD of 20%, if
concentration is > 5x

CRQL; or ± the CRQL if
the concentration is < 5x

CRQL

Serial Dilution
1 per SDG; not

required for Mercury
and Cyanide analyses

should agree within
10% of the original

sample
flag data with an "E" LQAO precision/accuracy should agree within 10%

of the undiluted sample

1Reference number from QAPP Worksheet #21.
2LQAO = Laboratory Quality Assurance Officer

QAPP Worksheet #28-21
QC Samples Table
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Matrix Waters/Groundwater

Analytical
Group

Wet Chemistry

Concentration
Level

Medium

Sampling SOP
1 F-2

Analytical
Method/SOP

Reference

MCAWW 130.2, EPA
160.2,EPA 300.0, EPA
310.1, SW-846 9045C,

SW-846 9060

Field Team
Leader

Stephen Brand

Field Sampling
Organization

CH2M HILL

Analytical
Organization

Shealy

No. of Sample
Locations

See Section 4

QC Sample: Frequency/Number
Method/SOP QC Acceptance

Limits
Corrective Action

Person(s) Responsible for
Corrective Action2

Data Quality
Indicator (DQI)

Measurement
Performance Criteria

Calibration Blank

following each initial
and continuing

calibration; every 10
samples

< CRQL Stop analysis; correct problem; recalibrate LQAO contamination/bias < CRQL

Initial/Continuing
Calibration
Verification
(ICV/CCV)

analyze ICV
immediately following
initial calibration; every

10 samples

must agree within ± 10% of true
value Stop analysis; correct problem; recalibrate LQAO accuracy

must agree within ± 10% of
true value

Method Blank
1 per batch of 20 field

samples
< CRQL Stop analysis; correct problem; recalibrate LQAO contamination/bias < CRQL

LCS
1 per batch of 20 field

samples
spike recovery limits ± 10% for

all methods
reanalyze LQAO accuracy

spike recovery limits ± 10%
for all methods

MS/MSD
1 per batch of 20 field

samples

spike recovery limits ± 30% for
all methods excluding EPA

300.0; spike recovery limits ±
10% for EPA 300.0; RPD ≤

20% for all methods

flag with an "N" for recovery failure; flag with an
"+" for RPD failure

LQAO precision/accuracy

spike recovery limits ±
30%; EPA 300.0 spike

recovery limits ± 10%; RPD
≤20% for all methods

Initial/Continuing
Calibration
Verification
(ICV/CCV)

analyze ICV
immediately following
initial calibration; every

10 samples

must agree within ± 0.05 pH unit
of true value

Stop analysis; correct problem; recalibrate LQAO accuracy ± 0.05 pH unit of true value

Calibration Blank

following each initail
and continuing

calibration; every 10
samples

< CRQL Stop analysis; correct problem; recalibrate LQAO contamination/bias < CRQL

Method Blank
1 per batch of 20

samples
< CRQL Stop analysis; correct problem; recalibrate LQAO contamination/bias < CRQL

Known
1 per batch of 20

samples
± 0.05 pH unit of the

temperature adjusted pH value
recalibrate pH meter; reanalyze LQAO accuracy

± 0.05 pH unit of the
temperature adjusted pH

value

Duplicate sample 1 per 10 samples RPD ≤20% flag with a "+" for RPD failure LQAO precision/accuracy RPD ≤20%

Initial/Continuing
Calibration
Verification
(ICV/CCV)

after LCS and at the
end of batch

must agree within ± 0.01 grams Stop analysis; re-verify balance calibration LQAO accuracy
tolerance limits ± 0.01

grams

Method Blank
1 per batch of 20 field

samples
< CRQL Stop analysis; correct prolbem; recalibrate LQAO contamination/bias < CRQL

LCS
1 per batch of 20 field

samples
spike recovery limits ± 10% reanalyze LQAO accuracy spike recovery limits ± 10%

Duplicate 1 per 10 samples RPD ≤20% flag with a "+" for RPD failure LQAO precision/accuracy RPD ≤20%

1Reference number from QAPP Worksheet #21.
2LQAO = Laboratory Quality Assurance Officer

QAPP Worksheet #28-22
QC Samples Table

EPA 160.1

SW-846 9040B

MCAWW 130.2, EPA 300.0, EPA 310.1, SW-846 9060

TPA061040006 28-22
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QAPP Worksheet #29
Project Documents and Records Table

Sample Collection
Documents and Records

Onsite Analysis Documents
and Records

Offsite Analysis Documents and
Records

Data Assessment Documents
and Records Other

Field Notebooks No onsite analysis projected
other than PID/FID readings.
These readings will be
recorded in field logbooks as
they are collected.

Sample Receipt, Custody, and
Tracking Records

Field Sampling Audit Checklists

Chain-of-Custody Records Standard Traceability Logs Field Analysis Audit Checklists

Air Bills Equipment Calibration Logs Fixed Laboratory Audit Checklists

Custody Seals Sample Prep Logs Data Validation Reports

Telephone Logs Run Logs Corrective Action Forms

Corrective Action Forms Equipment Maintenance, Testing,
and Inspection Logs

Telephone Logs

Corrective Action Forms

Reported Field Sample Results

Reported Results for Standards,
QC Checks, and QC Samples

Instrument Printouts (raw data) for
Field Samples, Standards, QC
Checks, and QC Samples

Data Package Completeness
Checklists

Sample Disposal Records

Telephone Logs

Extraction/Clean-up Records

Raw Data (stored on disk or CD-R)
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QAPP Worksheet #30
Analytical Services Table

Matrix
Analytical

Group
Concentration

Level

Sample
Locations/ID

Numbers
Analytical

SOP

Data
Package

Turnaround
Time

Laboratory/Organization
(Name and Address, Contact

Person and Telephone
Number)

Backup
Laboratory/Organization

(Name and Address,
Contact Person and
Telephone Number)

Soil/
Sediment

Volatiles Low See Section 4
of revised
SWMU 4 WP

S-VO-006 28 Days Shealy; 106 Vantage Point Drive;
West Columbia, SC 29172; Dan
Wright 803-791-9700

Shealy, Candace Medlin
803-791-9700

Soil/
Sediment

Semivolatiles Low/Low SIM See Section 4
of revised
SWMU 4 WP

S-SV-014 28 Days Shealy; 106 Vantage Point Drive;
West Columbia, SC 29172; Dan
Wright 803-791-9700

Shealy, Candace Medlin
803-791-9700

Soil/
Sediment

Organochlorine
Pesticides

Low See Section 4
of revised
SWMU 4 WP

S-SV-016 28 Days Shealy; 106 Vantage Point Drive;
West Columbia, SC 29172; Dan
Wright 803-791-9700

Shealy, Candace Medlin
803-791-9700

Soil/
Sediment

PCBs Low See Section 4
of revised
SWMU 4 WP

S-SV-015 28 Days Shealy; 106 Vantage Point Drive;
West Columbia, SC 29172; Dan
Wright 803-791-9700

Shealy, Candace Medlin
803-791-9700

Soil/
Sediment

Explosives Medium See Section 4
of revised
SWMU 4 WP

LM-HPLC-
8330

28 Days STL-Bur; 208 South Park Drive;
Ste 1; Colchester, VT 05446; Pat
McIsaac (703) 758-8381

STL-Bur; Chris Anderson
(802) 655-1203

Soil/
Sediment

Perchlorate Medium See Section 4
of revised
SWMU 4 WP

HPLC-DOD
Perchlorate

28 Days CAS-Rochester
1 Mustard St; Suite 250
Rochester, NY 14609

CAS-Rochester, Janice
Jaegar: (585) 288-5380

Soil/
Sediment

Metals ICP-AES/
ICP-MS

See Section 4
of revised
SWMU 4 WP

S-IM-019 28 Days Shealy; 106 Vantage Point Drive;
West Columbia, SC 29172; Dan
Wright 803-791-9700

Shealy, Candace Medlin
803-791-9700

Soil/
Sediment

Metals ICP/MS See Section 4
of revised
SWMU 4 WP

LM-MI-6020 28 Days STL-Bur; 208 South Park Drive;
Ste 1; Colchester, VT 05446; Pat
McIsaac (703) 758-8381

STL-Bur; Chris Anderson
(802) 655-1203
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Matrix
Analytical

Group
Concentration

Level

Sample
Locations/ID

Numbers
Analytical

SOP

Data
Package

Turnaround
Time

Laboratory/Organization
(Name and Address, Contact

Person and Telephone
Number)

Backup
Laboratory/Organization

(Name and Address,
Contact Person and
Telephone Number)

Soil/
Sediment

Mercury Medium See Section 4
of revised
SWMU 4 WP

S-IM-018 28 Days Shealy; 106 Vantage Point Drive;
West Columbia, SC 29172; Dan
Wright 803-791-9700

Shealy, Candace Medlin
803-791-9700

Soil/
Sediment

Cyanide Medium See Section 4
of revised
SWMU 4 WP

S-IN-059 28 Days Shealy; 106 Vantage Point Drive;
West Columbia, SC 29172; Dan
Wright 803-791-9700

Shealy, Candace Medlin
803-791-9700

Soil/
Sediment

AVS/SEM Medium See Section 4
of revised
SWMU 4 WP

LM-WC-
AVS/SEM

28 Days STL-Bur; 208 South Park Drive;
Ste 1; Colchester, VT 05446; Pat
McIsaac (703) 758-8381

STL-Bur; Chris Anderson
(802) 655-1203

Soil/
Sediment

pH Medium See Section 4
of revised
SWMU 4 WP

S-IN-016 28 Days Shealy; 106 Vantage Point Drive;
West Columbia, SC 29172; Dan
Wright 803-791-9700

Shealy, Candace Medlin
803-791-9700

Soil/
Sediment

Cation Exchange
Capacity

Medium See Section 4
of revised
SWMU 4 WP

LM-MP-9081 28 Days STL-Bur; 208 South Park Drive;
Ste 1; Colchester, VT 05446; Pat
McIsaac (703) 758-8381

STL-Bur; Chris Anderson
(802) 655-1203

Soil/
Sediment

Total Organic
Carbon

Medium See Section 4
of revised
SWMU 4 WP

LM-WC-TOC
LK

28 Days STL-Bur; 208 South Park Drive;
Ste 1; Colchester, VT 05446; Pat
McIsaac (703) 758-8381

STL-Bur; Chris Anderson
(802) 655-1203

Waters/
Groundwater

Volatiles Trace/Trace
SIM

See Section 4
of revised
SWMU 4 WP

S-VO-005
S-VO-006

28 Days Shealy; 106 Vantage Point Drive;
West Columbia, SC 29172; Dan
Wright 803-791-9700

Shealy, Candace Medlin
803-791-9700

Waters/
Groundwater

Semivolatiles Low/Low SIM See Section 4
of revised
SWMU 4 WP

S-SV-014 28 Days Shealy; 106 Vantage Point Drive;
West Columbia, SC 29172; Dan
Wright 803-791-9700

Shealy, Candace Medlin
803-791-9700
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Matrix
Analytical

Group
Concentration

Level

Sample
Locations/ID

Numbers
Analytical

SOP

Data
Package

Turnaround
Time

Laboratory/Organization
(Name and Address, Contact

Person and Telephone
Number)

Backup
Laboratory/Organization

(Name and Address,
Contact Person and
Telephone Number)

Waters/
Groundwater

Organochlorine
Pesticides

Low See Section 4
of revised
SWMU 4 WP

S-SV-016 28 Days Shealy; 106 Vantage Point Drive;
West Columbia, SC 29172; Dan
Wright 803-791-9700

Shealy, Candace Medlin
803-791-9700

Waters/
Groundwater

PCBs Low See Section 4
of revised
SWMU 4 WP

S-SV-015 28 Days Shealy; 106 Vantage Point Drive;
West Columbia, SC 29172; Dan
Wright 803-791-9700

Shealy, Candace Medlin
803-791-9700

Waters/
Groundwater

Explosives Medium See Section 4
of revised
SWMU 4 WP

LM-HPLC-
8330

28 Days STL-Bur; 208 South Park Drive;
Ste 1; Colchester, VT 05446; Pat
McIsaac (703) 758-8381

STL-Bur; Chris Anderson
(802) 655-1203

Waters/
Groundwater

Perchlorate Medium See Section 4
of revised
SWMU 4 WP

HPLC-DOD

Perchlorate
28 Days CAS-Rochester

1 Mustard St; Suite 250
Rochester, NY 14609

CAS-Rochester, Janice
Jaegar: (585) 288-5380

Waters/
Groundwater

Metals ICP-AES/
ICP-MS
Trace

See Section 4
of revised
SWMU 4 WP

S-IM-019
S-IM-014

28 Days Shealy; 106 Vantage Point Drive;
West Columbia, SC 29172; Dan
Wright 803-791-9700

Shealy, Candace Medlin
803-791-9700

Waters/
Groundwater

Mercury Medium See Section 4
of revised
SWMU 4 WP

S-IM-018 28 Days Shealy; 106 Vantage Point Drive;
West Columbia, SC 29172; Dan
Wright 803-791-9700

Shealy, Candace Medlin
803-791-9700

Waters/
Groundwater

Cyanide Medium See Section 4
of revised
SWMU 4 WP

S-IN-004 28 Days Shealy; 106 Vantage Point Drive;
West Columbia, SC 29172; Dan
Wright 803-791-9700

Shealy, Candace Medlin
803-791-9700

Waters/
Groundwater

Total Dissolved
Solids

Medium See Section 4
of revised
SWMU 4 WP

S-IN-059 28 Days Shealy; 106 Vantage Point Drive;
West Columbia, SC 29172; Dan
Wright 803-791-9700

Shealy, Candace Medlin
803-791-9700
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Matrix
Analytical

Group
Concentration

Level

Sample
Locations/ID

Numbers
Analytical

SOP

Data
Package

Turnaround
Time

Laboratory/Organization
(Name and Address, Contact

Person and Telephone
Number)

Backup
Laboratory/Organization

(Name and Address,
Contact Person and
Telephone Number)

Waters/
Groundwater

Total Organic
Carbon

Medium See Section 4
of revised
SWMU 4 WP

S-IN-008 28 Days Shealy; 106 Vantage Point Drive;
West Columbia, SC 29172; Dan
Wright 803-791-9700

Shealy, Candace Medlin
803-791-9700

Waters/
Groundwater

Hardness Medium See Section 4
of revised
SWMU 4 WP

S-IN-044 28 Days Shealy; 106 Vantage Point Drive;
West Columbia, SC 29172; Dan
Wright 803-791-9700

Shealy, Candace Medlin
803-791-9700

Waters/
Groundwater

Alkalinity Medium See Section 4
of revised
SWMU 4 WP

S-IN-014 28 Days Shealy; 106 Vantage Point Drive;
West Columbia, SC 29172; Dan
Wright 803-791-9700

Shealy, Candace Medlin
803-791-9700

Waters/
Groundwater

pH Medium See Section 4
of revised
SWMU 4 WP

S-IN-016 28 Days Shealy; 106 Vantage Point Drive;
West Columbia, SC 29172; Dan
Wright 803-791-9700

Shealy, Candace Medlin
803-791-9700

Waters/
Groundwater

Ion
Chromatography

Medium See Section 4
of revised
SWMU 4 WP

S-IN-010 28 Days Shealy; 106 Vantage Point Drive;
West Columbia, SC 29172; Dan
Wright 803-791-9700

Shealy, Candace Medlin
803-791-9700
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QAPP Worksheet #31
Planned Project Assessments Table

Person(s) Responsible for…

Assessment
Type Frequency

Internal
or

External

Organization
Performing
Assessment

Performing
Assessment (Title
and Organizational

Affiliation)

Responding to
Assessment Findings

(Title and
Organizational

Affiliation)

Identifying and
Implementing

Corrective Actions (CA)
(Title and

Organizational
Affiliation)

Monitoring
Effectiveness of CA

(Title and
Organizational

Affiliation)

Field Sampling
Technical
Systems Audit

1 / At
sampling
startup

Internal CH2M HILL Project QA Officer –
CH2M HILL

Field Team Lead –
CH2M HILL

Field Team Lead –
CH2M HILL

Project QA Officer –
CH2M HILL

Offsite
Laboratory
Technical
Systems Audit

1 / Prior to
sampling
startup

External U.S. Navy Project QA Officer –
Pati Moreno/NFESC,
Port Hueneme, CA

Shealy’s QA Officer Shealy’s QA Officer Project QA Officer –
CH2M HILL
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CORRECTIVE ACTION FORM

Person initiating corrective action Date

Description of problem and when identified:

Cause of problem, if known or suspected:

Sequence of Corrective Action (CA): (including date implemented, action planned and

personnel/data affected)

CA implemented by: Date:

CA initially approved by: Date:

Follow-up date:

Final CA approved by: Date:

Information copies to:
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QAPP Worksheet #32
Assessment Findings and Response Actions

Assessment Type

Nature of
Deficiencies

Documentation

Individual(s) Notified
of Findings (Name,
Title, Organization)

Timeframe of
Notification

Nature of Corrective
Action Response
Documentation

Individual(s) Receiving
Corrective Action

Response (Name, Title,
Org.)

Timeframe for
Response

Field Performance
Audit Checklist

Written Audit Report Project Manager,
CH2MHILL

Within one
week of audit

Memorandum Field Team Leader,
CH2M HILL

Within one week of
receipt of
Corrective Action
Form

Laboratory
Performance and
Systems Audits

Written Audit Report Laboratory QA Manager Within two
months of the
audit

Memorandum NFESC Auditor Within two months
of receipt of
response
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FIELD PERFORMANCE AUDIT CHECKLIST

Project Responsibilities

Project No.: Date:

Project Location: Signature:

Team Members:

Yes No 1) Is the approved SWMU 4 work plan being followed?
Comments

Yes No 2) Was a briefing held for project participants?
Comments

Yes No 3) Were additional instructions given to project participants?
Comments

Sample Collection

Yes No 1) Is there a written list of sampling locations and descriptions?
Comments

Yes No 2) Are samples collected as stated in the Master SOPs?
Comments

Yes No 3) Are samples collected in the type of containers specified in the SWMU 4
work plan?
Comments
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FIELD PERFORMANCE AUDIT CHECKLIST
(Continued)

Yes No 4) Are samples preserved as specified in the SWMU 4 work plan?
Comments

Yes No 5) Are the number, frequency, and type of samples collected as specified in
the SWMU 4 work plan?
Comments

Yes No 6) Are quality assurance checks performed as specified in the SWMU 4 work
plan?
Comments

Yes No 7) Are photographs taken and documented?
Comments

Document Control

Yes No 1) Have any accountable documents been lost?
Comments

Yes No 2) Have any accountable documents been voided?
Comments

Yes No 3) Have any accountable documents been disposed of?
Comments
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FIELD PERFORMANCE AUDIT CHECKLIST
(Continued)

Yes No 4) Are the samples identified with sample tags?
Comments

Yes No 5) Are blank and duplicate samples properly identified?
Comments

Yes No 6) Are samples listed on a chain-of-custody record?
Comments

Yes No 7) Is chain-of-custody documented and maintained?
Comments

___________________________________________________________
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QAPP Worksheet #33
QA Management Reports Table

Type of Report

Frequency (Daily, Weekly
Monthly, Quarterly, Annually,

Etc.)
Projected

Delivery Date(s)

Person(s) Responsible for Report
Preparation (Title and Organizational

Affiliation)
Report Recipient(s) (Title and

Organizational Affiliation)

Field Audit Report One during major events Submitted with
Final Reports

Field Team Assessor CH2M HILL Included in the RI Report. See
Worksheet #3 for distribution list.

Data Usability
Assessment Report

One after all data are generated
and validated

Submitted with
Final Reports

Michael Zamboni/Project Chemist CH2M HILL Included in the RI Report. See
Worksheet #3 for distribution list.
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QAPP Worksheet #34
Verification (Step I) Process Table

Verification
Input Description

Internal/
External

Responsible for
Verification

(Name,
Organization)

Chain-of -custody
and shipping
forms

Chain-of-custody forms and shipping documentation will be reviewed internally upon their completion and
verified against the packed sample coolers they represent. The shipper’s signature on the chain-of-custody
will be initialed by the reviewer, a copy of the chain-of-custody retained in the site file, and the original and
remaining copies taped inside the cooler for shipment. See chain-of-custody SOP for further details.

I Stephen Brand
CH2M HILL

Chelsea Bennet
CH2M HILL

Audit Reports Upon report completion, a copy of all audit reports will be placed in the site file. If corrective actions are
required, a copy of the documented corrective action taken will be attached to the appropriate audit report in
the QA site file. Periodically, and at the completion of site work, site file audit reports and corrective action
forms will be reviewed internally to ensure that all appropriate corrective actions have been taken and that
corrective action reports are attached. If corrective actions have not been taken, the site manager will be
notified to ensure action is taken. Audit reports will be included in the QA Assessment section of the final RI
report.

I Anita Dodson
CH2M HILL

Field Notebooks Field notes will be reviewed internally and placed in the site file. I John Swenfurth
CH2M HILL

Laboratory Data All laboratory data packages will be verified internally by the laboratory performing the work for completeness
and technical accuracy prior to submittal.

All received data packages will be verified externally by the third party validator. Also, the data will be
validated by an Environmental Information System (EIS) specialist and a Chemist according to the data
validation procedures specified in Worksheet #6.

I

E, I

Laboratory QA
Officer

Data validation
contractor, EDQI

Chelsea Bennet
(EIS)

Michael Zamboni
(Chemist)
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QAPP Worksheet #35
Validation (Steps IIa and IIb) Process Table

Step IIa/IIb Validation Input Description
Responsible for Validation (Name,

Organization)

IIb Onsite Screening All onsite analytical data will be reviewed against QAPP requirements for
completeness and accuracy based on the field calibrations records.

Stephen Brand, CH2M HILL

IIa SOPs Ensure that all sampling and analytical SOPs were followed Stephen Brand, CH2M HILL

Ia Documentation of
Method QC Results

Establish that all required QC samples were run and met required limits. Data validation contractor, EDQI

IIb Documentation of
QAPP QC Sample
Results

Establish that all required QAPP QC samples were run and met required
limits

CH2MHILL QA officer
Data validation contractor, EDQI

IIb Project Quantification
Limits

Ensure all sample results met the project quantification limit specified in the
QAPP.

Michael Zamboni, CH2M HILL

IIa Raw Data 10 percent review of raw data to confirm laboratory calculations. Data validation contractor, EDQI
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QAPP Worksheet #36
Validation (Steps IIa and IIb) Summary Table

Step
IIa/IIb Matrix Analytical Group

Concentration
Level Validation Criteria

Data Validator (Title and
Organizational Affiliation)

IIa/b Soil/Sediment,
Waters/Groundwater

Volatiles Low, Trace,

Trace SIM

EPA CLP National Functional
Guidelines for Superfund
Organic Methods Data Review
(Draft Final Jan. 2005)

Data validation contractor, EDQI

IIa/b Soil/Sediment,
Waters/Groundwater

Semi-Volatiles Low, Low SIM, EPA CLP National Functional
Guidelines for Superfund
Organic Methods Data Review
(Draft Final Jan. 2005)

Data validation contractor, EDQI

IIa/b Soil/Sediment,
Waters/Groundwater

Organochlorine Pesticides Low EPA CLP National Functional
Guidelines for Superfund
Organic Methods Data Review
(Draft Final Jan. 2005)

Data validation contractor, EDQI

IIa/b Soil/Sediment,
Waters/Groundwater

PCBs Low EPA CLP National Functional
Guidelines for Superfund
Organic Methods Data Review
(Draft Final Jan. 2005)

Data validation contractor, EDQI

IIa/b Soil/Sediment,
Waters/Groundwater

Explosives/Perchlorate Medium EPA National Functional
Guidelines for Data Review
(Organic and Inorganic) SOPs

Data validation contractor, EDQI

IIa/b Soil/Sediment,
Waters/Groundwater

Metals ICP-AES, ICP-
MS, Trace

EPA National Functional
Guidelines for Data Review
(Organic and Inorganic) SOPs

Data validation contractor, EDQI

IIa/b Soil/Sediment,
Waters/Groundwater

Cyanide Medium EPA National Functional
Guidelines for Data Review
(Organic and Inorganic) SOPs

Data validation contractor, EDQI
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Step
IIa/IIb Matrix Analytical Group

Concentration
Level Validation Criteria

Data Validator (Title and
Organizational Affiliation)

IIa/b Soil/Sediment pH Medium EPA National Functional
Guidelines for Data Review
(Organic and Inorganic) SOPs

Data validation contractor, EDQI

IIa/b Soil/Sediment Cation Exchange Capacity Medium EPA National Functional
Guidelines for Data Review
(Organic and Inorganic) SOPs

Data validation contractor, EDQI

IIa/b Soil/Sediment Total Organic Carbon Medium EPA National Functional
Guidelines for Data Review
(Organic and Inorganic) SOPs

Data validation contractor, EDQI

IIa/b Waters/Groundwater Total Dissolved Solids Medium EPA National Functional
Guidelines for Data Review
(Organic and Inorganic) SOPs

Data validation contractor, EDQI

IIa/b Waters/Groundwater Hardness Medium EPA National Functional
Guidelines for Data Review
(Organic and Inorganic) SOPs

Data validation contractor, EDQI

IIa/b Sediment AVS-SEM Medium EPA National Functional
Guidelines for Data Review
(Organic and Inorganic) SOPs

Data validation contractor, EDQI

IIa/b Waters/Groundwater Ion Chromatography Medium EPA National Functional
Guidelines for Data Review
(Organic and Inorganic) SOPs

Data validation contractor, EDQI
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QAPP Worksheet #37
Usability Assessment

Summarize the usability assessment process and all procedures, including interim steps and any statistics, equations, and
computer algorithms that will be used:

It is the joint responsibility of the contractor Project Chemist and the data validation subcontractor to ensure that the data meet the
method detection limits, reporting limits, and laboratory QC limits listed in this MPP and the laboratory SOW. In this approach, the
entire analytical process is reconstructed and recalculated from the raw data, non-conformances are documented, and the data are
qualified for use in decision making

Describe the evaluative procedures used to assess overall measurement error associated with the project:

In-depth assessment occurs during the data validation process. The third-party validation contractor will follow the national EPA
and Region II data validation guidance for the EPA CLP program to assess conformance with the quality control limits. The findings
of the data validation reports and the qualifiers applied to the data will be considered in context with field logs and corrective action
reports to assess overall usability.

Identify the personnel responsible for performing the usability assessment:

Michael Zamboni/CH2M Hill, Project Chemist

Describe the documentation that will be generated during usability assessment and how usability assessment results will be
presented so that they identify trends, relationships (correlations), and anomalies:

The data validation reports will identify precision and accuracy outliers with respect to the laboratory performance for each batch of
samples, as well as comparability of field and lab duplicates. All the results will be assembled and statistically reported for an
overall quality assessment provided in the final project event report. Discussion will cover completeness and representativeness.
Attachments supporting this report will include data validation narratives, corrective action forms, and field audit reports.
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EPA’s Comments
Draft Remedial Investigation Work Plan

for SWMU 4 at the
Former Naval Ammunition Support Detachment

Vieques, Puerto Rico
June 2004

It is recognized that the SWMU 4 RI Work Plan will be finalized prior to finalizing the
Master Quality Assurance Project Plan (QAPP), which contains human health risk
assessment and ecological risk assessment protocols that will provide the standards for
conducting future risk assessments across Vieques environmental sites under CERCLA. For
efficiency, the responses to comments contained herein reference the existing Master QAPP,
which is in draft form. Please note that the risk assessments conducted for SWMU 4 will be
consistent with the final protocols concurred upon by the agencies that will be documented
in the final Master QAPP. It should be further noted that the final human health risk
assessment protocol will include the addition of quantified subsurface soil exposures for the
residential scenario. This information will be added to the revised SWMU 4 Work Plan.

1. Change the cover page to read Naval Ammunition Support Detachment (NASD) instead
of Atlantic Fleet Weapons Training Facility (AFWTF).

Navy Response: The cover page has been changed to read: “Former Naval Ammunition
Support Detachment (NASD).”

2. Page IV, Executive Summary: This section notes that 40 soil samples, 15 groundwater
samples, six surface water samples, and six sediment samples are proposed to be
collected. These numbers do not coincide with the number of samples presented in
Tables 4-2, 4-3, 4-4 and 4-5. This discrepancy should be corrected.

Navy Response: The Executive Summary text and Tables 4-2 through 4-5 have been revised
to reflect the appropriate number of samples that will be collected during the RI. The
Executive Summary, Page IV, second paragraph has been edited as follows: “During the RI
there will be a total of approximately 71 surface soil samples, 64 subsurface soil samples, 16
groundwater samples, 4 surface water samples, and 4 sediment samples. The ephemeral
stream sample locations have been included above as surface soil samples, but if at the time
of sampling the stream is wet then the samples will be collected as surface water and
sediment samples. These samples are proposed to be analyzed for VOCs, SVOCs, pesticides,
PCBs, metals, explosives, and perchlorate to evaluate the nature and extent of potential
contaminants. In addition, ion chromatography (IC) anions and alkalinity analyses will be
done for the groundwater samples; TOC, pH, and grain size analyses for the soil samples;
hardness and alkalinity analyses for the surface water samples, and TOC, pH, grain size, and
AVS/SEM for the sediment samples. The additional parameters are included to both assist in
potential risk decisions and to develop site specific SSL values. ” Tables 4-2 through 4-5 are
included in Attachment A.

2A. Please note that in general the BTAG does not recommend conducting Acid Volatile
Sulfide/Simultaneously Extracted Metals (AVS/SEM) analyses, due uncertainties
regarding spatial and seasonal variability. Further, while AVS is effective in binding
divalent metals in anoxic sediments, it is generally less applicable to the more oxic
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conditions in the upper 2 cm of sediments, considered the primary biotic zone (benthic
organisms require oxygen and would not be present in its absence).

Navy Response: While the potential uncertainties associated with the AVS/SEM method are
recognized, this analysis will contribute to the overall weight of evidence for the ERA. Thus,
the Navy will conduct the analysis but the uncertainties associated with the methodology
will be discussed in the uncertainty section of the ERA.

3. Page IV and 2-3: All detections of anthropogenic compounds during the PA/SI should
be noted, not just those which exceeded PRGs. The text should be amended to indicate
all compounds that were detected and which ones were above PRGs. Appendix A does
show these other compounds, but in planning an investigation, all compounds known to
be present at the site are relevant.

Navy Response: All detections from the analytical data (PA/SI and RI) have been included
in this RI Work Plan. Table 2-1, 2-2 and 2-3 have been revised to reflect all detections and
analytes that exceeded PRGs, SSLs, and ecological screening values have been highlighted.
Revised Tables are included in Attachment B. Table 2-1 includes the references for the
ecological screening values presented in the table. Because the screening data has changed
since the Draft SWMU 4 RI Work plan submittal in June 2004, there are changes in the
number of exceedances found, however these changes do not affect the overall sampling
strategy of this Work Plan. Section 2.3.4.1 Soil Sampling Results, and Section 2.3.4.2
Groundwater Sampling Results will be edited to discuss the revised list of exceedances.

4. Section 1-1: The objectives listed in this section should clearly define the problem to be
addressed by this study in unambiguous terms. The objectives should reflect the
expected final disposition of the site, the potential contaminants of concern and the
required action levels. It is recommended that the DOE DQO web site be consulted for
ways to formulate the objectives in a manner that will provide focus to the project:
http://www.hanford.gov/dqo/

Navy Response: It is unclear why a change in the DQO process is being proposed at this
time, given that sound investigations can be conducted without strict compliance with the
systematic approach cited, which has heavy statistical emphasis, and requires team planning
specifying the details of the specific decision input factors and the expected outcomes. The
existing DQO process is commonly accepted as providing data with a level of confidence
adequate for the risk management decisions made at these types of sites. It is recommended
that the proposed change in the DQO process is not implemented due to the significant
change required in the programmatic approaches that would unlikely tangibly alter the end
site management.

5. Figure 1-1: The location of the dashed line suggests that Tortola is part of the U.S. Virgin
Islands. Please revise the figure to more accurately delineate the US Virgin Islands from
the British Virgin Islands.

Navy Response: Figure 1-1 has been revised and is included in Attachment C.

6. Page 2-2, Section 2.1, Site Setting: This section summarizes the materials that were
disposed of or detonated in SWMU-4. Somewhere in the work plan, there should be a
more detailed accounting of potential contaminants that are associated with these
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materials. It should include information on what contaminants may be associated with
each of the types of munitions which have been detected at the site, as well as better
chemical descriptions of each of the materials noted in this section.

Navy Response:

The following text has been added to Section 2.3.4 Expanded PA/SI, second sentence in the
second paragraph: “Additional munitions items known to have been disposed of at SWMU 4
are 8-inch, 105mm, 106mm, and 175mm projectiles.”

The following text will be added to the end of Section 2.3.6 MEC RI: “A complete accounting
of all munitions items, munitions related items, and materials associated with the OB/OD
operations is not available. However, during the PA/SI (CH2M HILL, October 2000), MEC RI
(CH2M HILL, March 2004), and ongoing investigations/removal actions at the Former
Vieques Naval Training Range (VNTR) specific munitions and munitions related items were
identified. Table 2-4 lists the munitions items identified at SWMU 4 during the MEC RI.
Additional items were located and are known to have been disposed of at SWMU 4 as
described in Section 2.3.4 and below. It is noted here that potential contaminants associated
with the munitions items identified to date on Vieques are included in the analytical
protocol for samples proposed for the RI (see Section 4) or do not have established regulatory
screening criteria.”

7. Page 2-2, Section 2.2.2, Site-Specific Geology and Hydrology: The work plan notes that
no perennial streams are present in the vicinity of the Site and that during storm events
local runoff is toward the drainage feature that runs from the northeast to southwest
across the Site. The “drainage feature” should be referred to as an “ephemeral stream”
and information should be provided in this document on the habitat provided by this
stream. The work plan also needs to provide a better description of the wetland area
and lagoon present onsite and the hydrology that supports these areas. The
approximate boundaries of the wetland area (mangrove swamp?) should be depicted on
a map; the National Wetland Inventory (NWI) map of the area may be sufficient at this
stage of the investigation. This information is necessary to determine whether areas that
could potentially be impacted by the Site via surface runoff are being properly sampled.
Figure 2-1, Topography and Drainage Map, does little to clarify this issue as the area
occupied by SWMU 4 is highlighted with a blue grid, making it difficult to ascertain any
details regarding topography or drainage on the Site.

Navy Response:

The term “drainage feature” has been changed to “ephemeral stream” in this section, as well
as in Section 4.3.4 (page 4-7, fourth bullet), and Table 5-2 (page 5-11, Note g).

The NWI map for the western side of Vieques Island has been added to Section 2.2.2 (see
Figure 2-2, Attachment C). Based on the information illustrated in this map, the following
paragraph describing the wetland, lagoon, and drainage features present onsite has been
added:

“Figures 2-1 and Figure 2-2 illustrate the wetland habitats associated with the western side of
Vieques Island, including SWMU 4. SWMU 4 is drained by several ephemeral streams, the
largest of which leads to an adjacent estuarine wetland system at the northwestern corner of
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the island, while several smaller ephemeral streams drain southwest toward the beach along
the Caribbean Sea. Other large ephemeral streams occur to the northeast of SWMU 4 and
also drain to this estuarine wetland. The northwest estuarine wetland is predominantly
subtidal and therefore continuously inundated with salt water. The inundated portions of
this wetland are primarily open water with sparse vegetation. Laguna Boca Quebrada,
Laguna Kiani, Laguna El Pobre, and Laguna Arenas are the named open water areas of this
wetland system. The relatively elevated wetland perimeter, as well as some internal portions
of the wetland, occur in the intertidal zone and are more heavily vegetated with mangroves
and other wetland plant species. Sediment in this wetland is predominantly mud and sand.
This estuarine system is hydrologicaly connected to the Caribbean Sea through inlets at the
western and northeastern parts of the wetland.”

Figure 2-1, Topography and Drainage Map, has been modified to remove the blue grid which
blocks the view of the topography and drainage information (see Attachment C, Figure 2-1).
In addition, the locations of the ephemeral streams have been denoted on the revised figure.

Regarding the selection of lagoon sample locations, please see the response to EPA Comment
39.

8. Page 2-2, Section 2, Site Background and Physical Setting: Section 2.3.1 presents a
discussion of ecological receptors observed during an ecological survey conducted in
2000. It is noted that no endangered or threatened species were observed during the
survey. The work plan should also include, a tabulation of Federally-listed plants and
animals on and around Vieques Island, including marine species (similar to Table 1-1 in
the Phase I RCRA Facility Investigation Report). The section on wildlife should include
discussions of aquatic receptors such as those that would be expected in the onsite
lagoon, in the mangrove swamps, or in the ephemeral streams. A discussion of the
diverse coral reefs found in the waters surrounding the island should also be presented.
The possibility that these habitats could be impacted from surface runoff from the Site
will need to be evaluated as part of the RI.

Navy Response:

Section 2.3.1 (page 2-2) has been updated to include a tabulation of federally-listed species.
Two new figures (Figures 2-3 and 2-4) have also been added (see Attachment C). The first
paragraph of this section has been replaced with the following:

“An ecological survey was conducted at SWMU 4 to describe the site flora and fauna (Geo-
Marine, 2000). Figure 2-3 identifies the areas surveyed (both site and control).

Table 2-1A provides the federally-listed species occurring or potentially occurring at former
NASD Vieques. Biologists walked transects through the site and identified any federally
protected species seen and noted the presence or absence of preferred habitat for these
species. Survey results indicated that no endangered or threatened species were observed at
this site and, as discussed below, no preferred habitat of any of these species is present at
SWMU 4.

Cobana negra (Stahlia monosperma), the only federally listed threatened tree known to occur
on former NASD Vieques, has been found between the boundary of black mangrove
(Avicennia germinans) communities, salt flats and the upland communities at former NASD
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Vieques. This species is also known to occur in coastal forests of southeastern Puerto Rico.
The preferred habitat for Cobana negra is not present at this site. Chamaecrista glandulosa
var. mirabilis, a federally listed endangered tree, occurs in open areas with fine, white,
highly permeable, and strongly acid sands, a habitat type which does not occur at the site.
Some 10 to 12 individuals of Calyptranthes thomasiana (federally listed endangered tree) are
known to occur within the subtropical moist forest life zone on Monte Pirata, where the
elevation is 300 meters. This subtropical moist forest life zone on Monte Pirata is not located
at SWMU 4. Goetzea elegans, another federally listed endangered tree, has a very narrow
ecological niche, and is restricted to ravines and ledges in semi-evergreen seasonal forests on
limestone, of which only ravine habitats occur at this site. Eugenia woodburyana (federally
listed endangered tree) is found in deciduous and semi-evergreen seasonal forests of the
subtropical dry forest life zone. Though SWMU 4 occurs within the subtropical dry forest
life zone, this species was not observed during the ecological survey.

Federally threatened and endangered sea turtles such as the green (Chelonia mydas),
hawksbill (Eretmochelys imbricata), leatherback (Dermochelys coriacea), and loggerhead
(Caretta caretta) seaturtles, and endangered marine mammals such as the West Indian
manatee (Trichechas manatus), sperm whale (Physeter macrocephalus), fin whale
(Balaenoptera physalus), and humpback whale (Megaptera novaeangliae) would not occur at
this site because they require marine habitats.

Federally endangered marine birds such as the brown pelican (Pelecanus occidentalis
occidentalis) and the roseate tern (Sterna dougalli dougallii) would not likely occur at this
terrestrial site, but could occur in the nearby lagoons and coastal marine waters of the
Caribbean Sea. During the ecological surveys, brown pelicans were observed flying over the
adjacent marine habitat, but not at SWMU 4.”
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TABLE 2-1A
Federally Listed Species Occurring or Potentially Occurring at Former NASD Vieques
Scientific Name (Common Name) Federal Status

Plants

Chamaecrista glandulosa var. mirabilis (Herb) Endangered

Calyptranthes thomasiana (Tree) Endangered

Stahlia monosperma (Cobana negra)

Goetzea elegans (Beautiful Goetzea)

Eugenia woodburyana (Evergreen tree)

Threatened

Endangered

Endangered

Corals

Acropora palmata Threatened

Acropora cervicornis Threatened

Reptiles and Amphibians

Chelonia mydas (Green sea turtle) Threatened

Dermochelys coriacea (Leatherback sea turtle) Endangered

Eretmochelys imbricata (Hawksbill sea turtle)

Caretta caretta (Loggerhead sea turtle)

Endangered

Threatened

Birds

Pelecanus occidentalis occidentalis (Brown pelican)

Sterna dougalli dougalli (Roseate tern)

Endangered

Threatened

Mammals

Physeter macrocephalus (Sperm whale) Endangered

Balaenoptera physalus (Fin whale) Endangered

Megaptera novaeangliae (Humpback whale) Endangered

Trichechas manatus (West Indian manatee) Endangered

The following paragraph has been inserted at the end of Section 2.3.1 to describe the possible
aquatic receptors in the ephemeral streams, adjacent lagoon/estuary, and offshore coral reefs:

“The ephemeral streams that occur onsite are not expected to support significant populations
of aquatic organisms. In general, they contain water only following storm events and are
quickly drained of water once the storm events end. There may be isolated areas of standing
water, such as at the mouth of the ephemeral streams if dammed by sand berms. If present,
these locations will be specifically targeted for sampling as part of the RI.

Diverse communities of wetland plants, invertebrates, and fish are expected to occur in the
adjacent estuarine wetland (lagoon). The common marine flora likely includes multiple
species of algae (e.g., calcareous algae including Halimeda simulans, Udotea flabellum, and
Penicillus pyriformis), angiospermae species like turtle-grass (Thalassia testudinum),
manatee-grass (Syringodium filiforme), sea vine (Halophila decipiens), and green seagrass
(Halodule wrightii), and three semiaquatic species that consist of mangroves: red mangrove
(Rhizophora mangle), black mangrove (Avicennia germinans), and white mangrove
(Laguncularia racemosa).
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Benthic communities associated with the soft mud/sand bottom areas are likely to be
dominated by various polychaete worm species such as the southern lugworm (Arenicola
cristata), crustaceans (e.g., amphipods, copepods, Callinectes sp., and Portunus sp.), and
mollusks (e.g., queen conch, Strombus gigas). The mangrove areas likely support a diverse
community of similar invertebrates, along with various attached sponge and coral species.

Mangroves also support a variety of fish species. These typically include adult and/or
juvenile Nassau grouper (Epinephelus striatus), mutton snapper (Lutjanus analis), gray
snapper (Lutjanus griseus), yellowtail snapper (Ocyurus chrysurus), white grunt (Haemulon
plumieri), banded butterfly (Chaetodon striatus), and schoolmaster (Lutjanus apodus).

Coral reefs do occur in the Caribbean Sea along the west coast of Vieques Island. Figure 2-4
illustrates the types of reef habitats (as well as seagrass and other benthic habitats) that occur
in this area. SWMU 4 occurs in close proximity to reef communities growing along the
western shoreline. Coral reefs are highly diverse communities of invertebrate and fish
species. Dominant coral species expected to occur here include Montastraea annularis,
Agaricia agaricites, Montastraea cavernosa, Porites asteroides, and Colpophyllia natans.
These are the major contributors to reef accretion and are often the most conspicuous corals
found in shallow water. In slightly deeper waters (0 to 15 meters), Acropora palmata and
Acropora cervicornis (both listed as threatened species) often form dense, high relief
monospecific thickets. Somewhat less conspicuous on the reefs are invertebrates that include
various species of other hard corals, soft corals, sponges, sea urchins, starfish, anemones,
tube worms, shrimp, lobsters, crabs, and mollusks. Reef fish diversity is also high and
includes multiple species within the following groups: snappers, groupers, grunts,
goatfishes, porgies, squirrelfishes, tilefishes, jacks, parrotfishes, surgeonfishes, triggerfishes,
filefishes, boxfishes, wrasses, and angelfishes.”

Regarding sampling of the various habitats, the ephemeral stream(s) and lagoon are included
in the RI sampling protocol. The current SWMU 4 study area does not include the marine
environment. Any off-shore studies necessary will be scoped after the investigations have
been completed. If off-shore investigation adjacent to SWMU 4 is deemed necessary in the
future, the area can be studied as part of a larger off-shore effort or identified as a separate
study area or within an expanded SWMU 4.

9. Page 2-3, Section 2.3.2, Environmental Baseline Study: EPA has not seen the report on the
aerial photography review. This needs to be provided in order to properly evaluate the
RI work plan. It is noted that, although a number of locations to the north were
identified in the aerial photos, for the most part these areas are not being investigated.
Barring information justifying their exclusion, these areas should be included in the
sampling program.

Navy Response: The Final Environmental Baseline Study Report (Program Management
Company, October 17, 2000) is located on the Vieques public website and can be downloaded
at this address: http://public.lantops-ir.org/sites/public/vieques/.

As stated in the text in Section 2.3.2, the features identified by the firm specializing in aerial
photography analysis are summarized in Figure 2-2 of the Work Plan. Four soil boring
locations will be added to the northern ground scar/probable stain areas at PI-01, PI-02, PI-03,
and PI-04 (one boring at each location). These newly added sampling locations are shown on
Figure 4-2 (Attachment D) and have been added to Table 4-3 (Attachment A).
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10. Page 2-3, Section 2.3.4.1, Soil Sampling Results: Since data were not screened against
ecological values, soils may be associated with unacceptable risk to ecological receptors.

Navy Response: Although the soil sampling data were not screened against ecological soil
screening values in the draft work plan, they were screened against background levels
(which are available for inorganics). Thus, only those inorganic constituents that exceeded
background in surface soil samples (ecological receptors generally have limited exposure to
subsurface soils) may be associated with potential ecological risks above background levels,
based upon the results of these samples. All surface soil data (including relevant historical
samples) will be screened against ecological soil screening values in the RI Report.
Comparison of site data to background data is done in Step 3a of the ecological risk
assessment, in accordance with EPA guidance.

11. Page 2-4, Section 2.3.4.1, Soil Sampling Results: The description of detections from the
previous sampling need to be more fully discussed in relationship to the known pits and
site features. The site conceptual model for contaminant release and distribution will be
very different depending on whether it is believed that soil contamination is limited to
small areas such as pits, versus spread more broadly throughout the area. Existing data
needs to be used to this end – and the RI sampling should be geared towards evaluating
any preliminary conclusions which can be drawn.

Navy Response: The PA/SI sampling locations were selected based on magnetometer survey
results. Because the exact pit locations were identified after the PA/SI sampling, a new round
of soil samples will be collected from directly within each OB/OD pit during the RI. If
constituent concentrations associated with former releases at the site exist, these pit areas
likely represent the most conservative estimate (i.e., “worst case”) of site concentrations.
Further, site characteristics have been evaluated (e.g., aerial photographs, geophysical survey,
site visits) to help identify where contamination, if present, likely migrates, accumulates, and
discharges. These are the areas specifically targeted for sampling as part of the RI.

Appendix A of the Expanded PA/SI Report presents the detailed sample specific analytical
data for the Expanded PA/SI soil and groundwater samples, and the data comparison with
screening criteria and the exceedences are included in Tables 2-1 and 2-2 of the RI Work Plan
for soils. Section 4.0 presents figures that include previously collected sample locations along
with the newly proposed soil sample locations selected based on results of the previous
sampling and analysis, as well as the identified munition related scrap material presence,
and other relevant site features (e.g., ephemeral streams, lagoon). This information is
adequate to characterize the site based on existing data and to determine the need and
locations for additional sampling.

12. Page 2-4, Section 2.3.4.1, Soil Sampling Results: In the third paragraph on this page, the
last sentence reads, “Therefore, the present of thallium in these samples is likely
attributable to background conditions.” It may be premature to draw these conclusions
based on only 4 samples collected from SWMU 4. Please remove this language from the
paragraph. Also in Paragraph 3, the work plan incorrectly states that six surface soil
samples contained individual metals (barium and thallium) at concentrations above
PRGs and background levels. It was six subsurface samples that exhibited these results,
as per Table 2-2.
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Navy Response: The last sentence in the third paragraph has been removed. The “surface
soil” in the third paragraph on Page 2-4 has been changed to “subsurface soil.” Also last
sentence in the fifth paragraph, “Therefore, the presence of thallium in these samples is
likely attributable to background conditions.” has been deleted.

13. Page 2-4, Section 2.3.4.2, Groundwater Sampling Results: As always please report and
discuss all detections of anthropogenic compounds. Also, review of Appendix A shows
that acetone was detected in one sample and several other VOC results were rejected.
The text mentions that VOCs were included in the analysis suite, but no mention of the
results are included. Include and discuss all results.

Navy Response: The following text has been added to Section 2.3.4.2, after the fourth
paragraph. “Acetone was the only VOC that was detected in the groundwater at a
concentration above the PRG. Acetone was detected in one of the eight monitoring wells
(MW-08). Detections of 2-butanone and acetone were rejected in three samples. Both
acetone and 2-butanone are often associated with laboratory contamination. Further, there is
no likely source of either constituent at the site.”

The following text has been added to end the last paragraph of Section 2.3.4.2.
“Additionally, total barium was detected in all but one of the groundwater samples at a
concentration above the PRG; however, these detections were all below the background UTL.
Total manganese was detected in all of the groundwater samples at concentrations above the
PRG, but these detections were below the background UTL. The one detection of thallium
(in MW-04 primary sample, but not in the duplicate) was above the PRG, but below the
background UTL. Dissolved antimony was detected in two samples (MW-05 and MW-08).
These detections were above the PRG, but below the background UTL. This was also true
for the two detections of dissolved arsenic in samples in MW-05 and MW-06. The majority
of the detections of dissolved barium were above the PRG; however, only two were above
the background UTL, as discussed above. All but one detection of dissolved manganese
exceeded the PRG, but all were below the background UTL.”

14. Page 2-8, Section 2.3.5, Crab Study: The last sentence of this paragraph reads, “The study
did not attribute these metal concentrations to SWMU 4 activities.” This implies that the
conclusions of the study specifically stated that SWMU 4 activities were not associated
with increased metals concentrations in fiddler and land crab tissue, rather than
implying that no conclusions could be drawn regarding the potential cause or source of
metals that were found to bioaccumulate in the crab tissue. Please revise the language to
more accurately reflect the conclusions of the study.

Navy Response: The last sentence of this paragraph has been deleted.

15. Page 2-8, Section 2.3.6, MEC RI: The text states that only 16% of the anomalies removed
were MEC. Please indicate what made up the other 84% of the material and what was
done with it.

Navy Response:

The following text was added to Section 2.3.6, paragraph 4 following the second sentence:

“The remaining 84% of the metallic items excavated were non-hazardous scrap metal
comprising ordnance related scrap (containing no energetic material), rebar, angle iron, sheet
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metal, beverage cans, nuts/bolts, vehicle parts, railroad track, etc. All scrap metal was
transported and disposed of at a scrap metal recycling facility on the main island of Puerto
Rico.”

16. Page 2-8, Section 2.3.6, MEC RI: It is not clear if the MEC RI is considered complete or
ongoing. Also, in previous discussions, it seemed that the plan was to go through
remedial action for MEC prior to an environmental investigation. Please clarify and
justify the intended sequencing of investigations and remedial efforts.

Navy Response: The MEC RI fieldwork is complete. The MEC removal process is ongoing at
SWMU 4. An EE/CA for MEC removal was submitted for regulatory review in December
2005. The MEC removal action, which encompasses the entire SWMU area (approximately
400 acres), is scheduled, in phases, to begin around May 2006. During the May 2006
mobilization, MEC removal will take place over approximately 60 of the 400 acres. The
remaining areas will be MEC cleared in the future, based on funding allocations. Figure 2-15
(see Attachment C) has been added to the Work Plan that shows the areas to be MEC cleared
during the 2006 mobilization. The environmental RI will be implemented following
completion of the 2006 MEC clearance. As shown in the figure, the MEC clearance to be
conducted in 2006 will cover the vast majority of sampling locations proposed for the
environmental RI, including the areas containing the former OB/OD pits and the areas with
the highest concentrations of MEC scrap.

16A. As per Figure 2-15, it appears that the entire site will undergo MEC clearance. Therefore,
it is confusing how Figure 2-3, could portray the area immediately north of the site as a
“control” area for an ecological survey.

Navy Response: At the time of the Geo-Marine study, the control area was outside of the
SWMU 4 boundary. The SWMU 4 boundary was later expanded to include the explosive
protection area arch and the control area is now within that arch. Although this does not
necessarily mean that the control area was impacted by SWMU 4 activities, it will not be
used as a control due to this uncertainty. Figure 2-3 has been revised to remove the control
area designation.

17. Figures in Sections 2 and 4: The presentation here makes it quite difficult to determine
the relative locations of photo identified features, field identified pits/features and
sample locations. Areas noted in the field and via aerials are never presented on the
same figure, and are given against different backdrops at different scales. Also, in most
cases, the samples and features of concern are limited to a very small portion of the
figure. As a result, it is not possible to determine where existing and planned sample
locations are relative to the likely source areas. The figures need to be redone in order to
adequately evaluate both the existing data and the RI sampling scheme.

Navy Response: Figures 4-5 and 4-6, which clarify the sampling locations, have been added
to the Work Plan and can be found in Attachment D to this Response to Comment document.

18. Figure 2-3, PA/SI Sample locations in SWMU 4 Remedial Investigation: The Legend
should identify the gray line traversing the Site, especially since many of the samples
were collected along this line (e.g., is it a road and if so what type?). The legends of
Figures 2-4 to 2-11 should also include this information.
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Navy Response: Figures 2-3 through 2-11 have been edited to define the gray line as a dirt
road. Figures are included in Attachment C.

19. Figure 2-6: Please indicate the tidal stage at the time when the water levels were
collected. Also, in looking at other figures, it is unclear if perhaps there is a drainage
feature to the east of the exiting wells. Please clarify and include all features that may
affect groundwater flow on the map.

Navy Response: The tidal stage was not recorded at the time of the water level
measurements. The ephemeral streams identified on the NWI Map have been identified on
revised Figures 2-5 through 2-14 (Attachment C) and Figures 4-1 through 4-6 (Attachment D).
During the RI, at least two rounds of water levels will be collected, one at approximate high
tide and one at approximate low tide. This information has been added to Section 4.

20. Figures 2-8 and 2-9: There appears to be an area to the east in columns S, T, U, and V
with a high density of anomalies. Please indicate if there is an explanation for this. No
pits are noted as located in the area.

Navy Response: A railroad track was found at excavations in the northeast portion of this
area of dense anomalies. The excavations performed in the central and southern portions of
this area resulted in “no finds” where the anomalies were greater than 2 ft in depth. The
linear shape of the anomaly(s) and discovery of railroad track indicates that this feature is
most likely buried railroad track. The railroad track was used for former sugar cane
operations on the island, and not associated with Navy activities. Additionally, no materials
typically associated with OB/OD pits, MEC, or munitions debris was unearthed at the
excavations in this area.

21. Figure 2-10: Please indicate in the key what the difference is between red and black
numbers.

Navy Response: Figure 2-10 has been revised, removing the grid numbers, and is shown in
Attachment C.

22. Page 3-1, Section 3.1, Human Health and Ecological Protection Screening Criteria: Impact
to groundwater is gauged against the DAF 20 values given in the Region 9 PRG tables.
The User’s Guide for the tables indicates that DAF 1 values are more appropriate for
sites with a shallow water table or with source areas greater than 30 acres. These
conditions, provisionally, appear to apply to the SWMU-4. The RI work will yield
additional information as to what will be most applicable to the site. More groundwater
information will be collected and the conceptual model of the site is likely to be refined.
The later may indicate that the source area is either limited to a series of small source
areas, or that contamination is more widespread across the SWMU. The site conceptual
model section does suggest that contamination is limited to areas proximal to pits – but
the data to support this conclusion is limited. Based on the RI results, the Navy should
discuss with the Agencies what DAF should be used in preparing the report.

Navy Response: The comment describes in general terms the principles of SSL evaluations,
whereas the RI Work Plan presented the site-specific information in Sections 2 and 4. The RI
Report will include comparison of the site data against site-specific SSL values calculated
following EPA methods using site-specific input parameters. A weight of evidence approach
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will be used for leachability, similar to what is recommended in the EPA SSL guidance (EPA
1996, EPA540/R-96/018).

23. Pages 3-1 and 3-2, Section 3.1, Human Health and Ecological Protection Based Screening
Criteria: Soil data should be screened against EPA’s Ecological Soil Screening Levels
(SSLs) (http://www.epa.gov/ecotox/ecossl/) and the Oak Ridge values (Efroymson)
referenced under the sediment/surface water list. Sediment values and surface water
values should be listed separately and prioritized. National Oceanic and Atmospheric
Administration (NOAA) Effects Range-Low (ER-L) values should be correctly cited as
Long, E.R., D.D. MacDonald, S.L. Smith and F.D. Calder. 1995. Incidence of adverse
biological effects within ranges of chemical concentrations in marine and estuarine sediments.
Environmental Management 19: 81-97.

Navy Response: The nature and extent of potential contamination will be determined based
on exceedences of detected chemicals above screening criteria protective of human health,
ecological receptors, and also against potential leachability of contaminants from soil to
groundwater.

The human health protection, leachability, and other screening criteria references included
in the revised SWMU 4 Work Plan are included below by media. Note that master risk
assessment protocols are currently being developed by the stakeholder agencies. The actual
screening criteria used for the SWMU 4 risk assessments will be consistent with the final
risk assessment protocols that will be documented in the Final Master QAPP, which will be
completed prior to preparation of the SWMU 4 RI Report.

The text/bullets in this section related to human health and leachability screening criteria
have been changed as follows:

Groundwater

 EPA Region 9 PRGs - Tap Water Values (EPA, 2004a)
 Puerto Rico’s Water Quality Standards Regulations (PREQB, 2002)
 EPA website for MCLs: www.epa.gov/safewater/mcl.html

 Soil

 Region 9 Preliminary Remedial Goals – Residential Soil Values (EPA, 2004b)
 Region 9 Preliminary Remedial Goals – Industrial Soil Values (EPA, 2004b)
 Region 9 Soil Screening Level, Migration to Groundwater – Site-specific Dilution

Attenuation Factor (DAF) will be calculated per EPA guidance (EPA, 2002c)

Surface Water

 Region 9 Preliminary Remedial Goals – Residential Soil and Tap Water Values (EPA,
2004b).

 Puerto Rico’s Water Quality Standards Regulations (PREQB, 2002),
 National Recommended Water Quality Criteria (EPA, 2002 and 2003).
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The text/bullets in this section related to ecological screening criteria have been changed as
follows:

Soil

Sources for ecological soil screening values will include, in general order of preference, the
following:

 Ecological Soil Screening Levels (Eco-SSLs) (EPA, 2005)
 Toxicological benchmarks for screening contaminants of potential concern for effects on

soil and litter invertebrates and heterotrophic process: 1997 revision. (Efroymson et al.,
1997a)

 Toxicological benchmarks for screening contaminants of potential concern for effects on
terrestrial plants: 1997 revision. (Efroymson et al., 1997b)

 Intervention Values and Target Values - Soil Quality Standards (Ministry of Housing,
Spatial Planning, and Environment [MHSPE], 2001)

 U.S. Fish and Wildlife soil screening values (Beyer, 1990)
 Other relevant studies/sources from the literature

Sediment

Sources for ecological sediment screening values will include, in general order of preference
(which will vary depending upon the salinity of the water body [i.e., freshwater versus
marine]), the following:

 Freshwater sediment consensus values (MacDonald et al., 2000)
 Ecotox Thresholds, ECO Update (EPA, 1996)
 National Oceanic and Atmospheric Administration (NOAA) Effects Range-Low (ER-L)

values (Long et al., 1995)
 Ontario freshwater sediment values (MOE, 1993)
 NOAA Squirts (Buchman, 1999)
 Toxicological benchmarks for screening contaminants of potential concern for effects on

sediment-associated biota: 1997 revision (Jones et al., 1997)
 Interim Sediment Quality Guidelines (Environment Canada, 1995)
 Other relevant studies/sources from the literature

Surface Water

Sources for ecological surface water screening values will include, in general order of
preference (which will vary depending upon the salinity of the water body [i.e., freshwater
versus marine]), the following:

 Puerto Rico’s Water Quality Standards (PREQB, 2003)
 National Recommended Water Quality Criteria (EPA, 2002f)
 Ecotox Thresholds, ECO Update (EPA, 1996)
 NOAA Squirts (Buchman, 1999)
 Toxicological benchmarks for screening potential contaminants of concern for effects on

aquatic biota: 1996 revision (Suter and Tsao, 1996)
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 Other relevant studies/sources from the literature

The following citations have been added to Section 10 (References):

Beyer, W.N. 1990. Evaluating soil contamination. U.S. Fish and Wildlife Service Biological
Report 90(2). 25 pp.

Buchman, M.F. 1999. NOAA screening quick reference tables. NOAA HAZMAT Report 99-1,
Seattle, WA. 12 pp.

Jones, D.S., G.W. Suter II, and R.N. Hull. 1997. Toxicological benchmarks for screening
contaminants of potential concern for effects on sediment-associated biota: 1997 revision.
Environmental Restoration Division, ORNL Environmental Restoration Program. ES/ER/TM-
95/R4.

Long, E.R., D.D. MacDonald, S.L. Smith, and F.D. Calder. 1995. Incidence of adverse
biological effects within ranges of chemical concentrations in marine and estuarine
sediments. Environmental Management. 19:81-97.

MacDonald, D.D., C.G. Ingersoll, and T.A. Berger. 2000. Development and evaluation of
consensus-based sediment quality guidelines. Archives of Environmental Contamination
and Toxicology. 39:20-31.

Ministry of Housing, Spatial Planning and Environment (MHSPE). Technical evaluation of
the Intervention Values for Soil/sediment and Groundwater. Human and ecotoxicological
risk assessment and derivation of risk limits for soil, aquatic sediment and groundwater.
RIVM report 711701 023. February, 2001.

Ontario Ministry of Environment and Energy (MOE). 1993. Guidelines for the protection and
management of aquatic sediment quality in Ontario. ISBN 0-7729-9248-7. 27 pp.

Suter, G.W. II and C.L. Tsao. 1996. Toxicological benchmarks for screening potential
contaminants of concern for effects on aquatic biota: 1996 revision. Environmental
Restoration Division, ORNL Environmental Restoration Program, ES/ER/TM-96/R2. 54 pp.

U.S. Environmental Protection Agency (USEPA). 2005. Guidance for developing ecological
soil screening levels. Attachment 4-1. OSWER Directive 9285.7-55. February.

23A. Please note that the reference for the ecological soil screening values (MHSPE, 1994) has
been updated to “Technical Evaluation of the Intervention Values for Soil/sediment and
Groundwater” (MHSPE, February 2001). Please do not reference the Region IV process
memo; reference the specific citations instead.

Navy Response: References to the Region 4 process memo have been deleted. The latest soil
screening values from MHSPE (2001) have been added to the list of references above.

24. Page 3-2, Section 3.1, Human Health and Ecological Protection Based Screening Criteria:
A more complete citation for the document listed here as “EPA R4 2000" should be
provided. It should also be noted that the EPA QAPP guidance is provided by EPA
Requirements for QA Project Plans (QA/R-5), March 2001.
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Navy Response: The citation for EPA R4 2000 has been changed to “Supplemental Guidance
to RAGS: Region 4 Bulletins, Human Health Risk Assessment Bulletins. EPA Region 4,
originally published November 1995, Website version last updated May 2000:
http://www.epa.gov/region4/waste/oftecser/healtbul.htm (USEPA, 2000)”.
A QAPP for SWMU 4, consistent with the Uniform Federal Policy (UFP) for QAPPs (USEPA,
USDOD, USDOE, March 2005), has been prepared and included with the revised RI Work
Plan. The UFP-QAPP for SWMU 4 is provided with these response to comments as
Attachment E.

25. Pages 3-2 and 3-3, Section 3.2, Conceptual Site Model: It is unclear from the description
provided or the figure (3-1) how the surface water in the wetland and water in the
lagoon is supported. Further, it is unclear what the references to “tidal water flow
channels near the Site” actually are. As noted above, a clear understanding of the
overall surface hydrology of the Site is needed to properly evaluate the proposed RI
sampling. The description of surface runoff in this section (“surface runoff is not
expected to be a significant migration pathway and that any potential surface waste
present may travel with rain or tidal water into the drainage ditches or into the
groundwater”) does not match surface flow illustrated in Figure 3-1 which depicts
surface flow occurring along dirt access roads toward the Caribbean Sea.

Navy Response: Figure 3-1 does not depict surface flow along dirt access roads. Figure 3-1
depicts surface flow along quebradas, as labeled in the figure. The figure has been revised
to identify the quebradas as “Ephemeral Streams.”

During previous discussion on this proposed work plan, Fish and Wildlife indicated that
flow to the north is possible along the northern and eastern edges of the SMWU 4, toward
the west and northwest, where Laguna Boca Quebrada is located. The NWI map shows that
an ephemeral stream may exist in the eastern part of the site that drains to Laguna Boca
Quebrada. However, historically no OB/OD activities occurred in this area. Rather, the burn
pits were located further to the south, in the general vicinity of an ephemeral stream that
drains to the sea. This ephemeral stream could receive runoff from the site along the edges
of the steep slopes from burn pit areas to the stream bed. The CSM in Section 3.2 has been
revised to include the text below:

“Potential migration of soluble portions of the organic chemicals such as explosives from the
surface to subsurface soil to groundwater is possible; however, previous subsurface soil and
groundwater sampling did not detect elevated levels of organic chemicals attributed to
historical site activities, including explosives. Because the site is relatively flat, with steep
slopes to the south of the former burn pits, surface runoff from burn pits to the stream bed of
the ephemeral stream in this area is a potential migration pathway. Additionally, though no
OB/OD operations were believed to occur toward the northern portion of the site, an
ephemeral stream drains this area to Laguna Boca Quebrada. Thus runoff from the site is
expected to flow toward the ocean, via the ephemeral stream south of the OB/OD pit area,
and toward Laguna Boca Quebrada, via the ephemeral stream in the east/northeast portion of
the site. These migration pathways will be evaluated during the RI.

Thus, the media of interest for the site comprise soils (surface and subsurface), groundwater,
surface water and sediment (if present) of the overland drainage features (e.g., ephemeral
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streams), and surface water and sediment of Laguna Boca Quebrada. Therefore, all of these
media are included for sampling, as presented in Section 4.”

26. Page 3-3, Section 3.3, Preliminary Remedial Action Objectives and Goals: Please include
Puerto Rico standards for drinking water, groundwater, surface water, and
coastal/estuarine waters in this section.

Navy Response: Section 3.3 will be deleted from the document because remedial action
objectives and goals will be developed in a feasibility study, if necessary. The Puerto Rico
standards are listed in Section 3.1

The ecological and human health risk assessment protocol to be used for Vieques sites
(including SWMU 4), which will reside in the Master QAPP, will be referenced in Section 3.1
of the revised RI Work Plan.

27. Page 3-3, Section 3.3, Preliminary Remedial Action Objectives and Goals and Page 4-2,
Section 4.1, Data Quality Objectives: The work plan notes that all existing analytical
data results will be used to conduct a baseline risk assessment to determine the need for
remedial actions to protect human health and the environment at the Site. The work
plan should be clear regarding the sources of existing data. During the risk assessment
process, data collected during the RI should be evaluated separately from the existing
data to allow for an evaluation of any temporal variation in the data.

Navy Response: Please see response to comment 26. Data collected during the RI will be
evaluated and compared to the existing data. If more recent data exist for the same sample
location, the more recent data will be utilized. However, all applicable site data (historical
and newly gathered) will be utilized for a more comprehensive understanding of nature and
extent and potential risks.

28. Figure 3-1, Conceptual Site Model, SWMU 4: The depiction of North is incorrect. Please
Revise.

Navy Response: Figure 3-1 Conceptual Site Model, the north arrow direction has been edited
and is included in Attachment C.

29. Section 4-1 – This section should be expanded to include a discussion on the process used
to develop Data Quality Objectives for this project. DQOs should be qualitative and
quantitative statements derived from the outputs of the first six steps of the DQO
Process that: clarify the study objective; define the most appropriate type of data to
collect; determine the most appropriate conditions from which to collect the data; and
specify tolerable limits on decision errors which will be used as the basis for establishing
the quantity and quality of data needed to support the decision. DQOs are then used to
develop a scientific and resource-effective data collection design. Please consult
Guidance for the Data Quality Objectives Process (QA/G-4) EPA/600/R-96/05, 5 August
2000, available at: http://www.epa.gov/quality1/qs-docs/g4-final.pdf and the DOE
DQO Page at: http://www.hanford.gov/dqo/index.html

a. The term “high level DQOs” should be defined. DQOs should be determined by the
DQO process described above.
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b. One of the results of the DQO Process should be a clear rule that will describe the action
to be taken if ARARs are exceeded and what will be done if they are not.

Navy Response: Please see response to Comment 4. In addition, the DQO process utilized in
this work plan is consistent with what is commonly utilized in the broader CERCLA
program. If a change to the DQO process is deemed warranted, it should be consistent with
what is being required by EPA at all CERCLA sites, should be discussed and concurred upon
by the stakeholder agencies, and should be agreed upon prior to preparation of any site-
specific work plan. The DQO guidance cited in the comment is cited within the guidance as
non-mandatory. It states “It does not impose legally binding requirements and may not
apply to a particular situation based on the circumstances. EPA retains the discretion to adopt
approaches on a case-by-case basis that differ from this guidance where appropriate.”

a. Because much or all of the data collected during the RI will be utilized to make site
characterization, risk assessment, and, if necessary, remedial action determinations,
the DQOs require data collection that is of the quantity and quality appropriate for
making these determinations. To clarify, the second sentence of Section 4.1 has been
revised to read (referring to the first sentence of Section 4.1):

“These data quality objectives (DQOs) require a level of quality assurance/quality
control (QA/QC) appropriate for making these evaluations.”

In addition, the last sentence of Section 4.1 has been revised to read:

“Samples proposed as part of this RI will be collected and analyzed in a similar
manner so the data meet the DQOs appropriate for making the evaluations outlined
at the beginning of this paragraph.”

b. This is an example of where strict application of the DQO process is not warranted.
The SWMU 4 RI work plan defines data to be collected such that site characterization
can be accomplished and potential risks identified. The risk assessments are used to
make remedial action and/or risk management decisions, as warranted. Until the risk
assessments are completed, it cannot be determined what actions will be required at
the site.

30. Page 4-1, Table 4-1, Previously Conducted Sampling at SWMU 4 as Reported in the
Expanded PA/SI Report: The table notes that the Ecological Survey conducted during
the expanded PA/SI concluded that neither threatened or endangered species nor
impacts were identified. This survey was qualitative in nature and did not involve a
level of effort sufficient to support this conclusion.

Navy Response: The text “no impacts” has been removed from Table 4-1.

31. Section 4.3.4, Soil Sampling and Analysis: It appears that the soil sample locations were
chosen using a judgmental approach. Since the results of this sampling event will be
used to make decisions affecting the entire site, it should be noted that this approach is
not statistically valid. As stated in EPA QA/G-9, Guidance for Data Quality Assessments:
Practical Method for Data Analysis, EPA/600/R-96/084, July 2000: “...This type of
[judgmental] sampling should only be considered when the objectives of the
investigation are not of a statistical nature, for example, when the objective of a study is
to identify specific locations of leaks, or when the study is focused solely on the
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sampling locations themselves. Generally, conclusions drawn from authoritative
samples apply only to the individual samples and aggregation may result in severe bias
and lead to highly erroneous conclusions...” An explanation should be given detailing
how these sampling locations can be used for determining the risk for the entire study
area.

Navy Response: The sample locations were selected using a judgmental approach, which is
consistent with the approach commonly used in the CERCLA program. The judgmental
approach specifically targets areas most likely affected by releases. Therefore, if bias (in
terms of contaminant levels and potential risks) is introduced by this process, it is high (i.e.,
conservative) bias.

32. Page 4-6, Section 4.3.4, Soil Sampling and Analysis: Subsurface samples should be
targeted to the area of highest potential contamination. Contaminants are most likely to
be present at horizons that are at or slightly below the historical bottom of the pits.
Stratigraphy should be logged continuously in attempts to use the information to target
the bottoms of the pits for sampling. Visible contamination or PID readings should also
be used to select sampling horizons. Sampling from the horizon just above the water
table should only be a fall back if stratigraphy or screening does not indicate the bottom
of the pit. Note also that borings can be completed as wells, in line with the comments
on well placement.

Navy Response: The Navy agrees with this judgmental sampling approach, noting that this
comment is inconsistent with comment 31. The text of this section has been revised to reflect
the most recent subsurface soil sampling procedure agreed upon by the Technical
Subcommittee (modified slightly to include a sample from the bottom of the pits, if
distinguishable and if below 6 feet). Another paragraph has been inserted after the fourth
bullet in this section which describes the subsurface soil sampling procedures. The text has
been revised as follows, “At each location, a subsurface soil sample will be collected at a 2-ft
interval within the 2 to 6 ft zone, based on where visual and/or PID screening suggests the
presence of contamination. In the absence of visual or screening evidence of potential
contamination, the subsurface soil sample will be collected from the 4 to 6-ft interval (or just
above the water table or bedrock, if encountered before this depth). If the bottom of the pits
are identified below 6 feet, an additional sample will be collected from the interval that
coincides with the bottom of each pit. If bedrock is found deeper than 6 feet, and if soil
contamination is suspected below 6 feet (and/or bottom of pits), based on visual and/or PID
screening, an additional subsurface soil sample will be collected from the interval where the
highest level of contamination is suspected. The PID readings will be taken directly from the
split-spoon or acetate liners upon opening them.”

33. Page 4-6, Section 4.3.4, Soil Sampling and Analysis: Please indicate the common
constituents of propellants and igniting fuels which are potentially present.

Navy Response: Please see response to comment 6. Igniting materials potentially used may
have included petroleum products (e.g., diesel fuel), composed of VOCs and SVOCs.

34. Pages 4-6 - 4-7, Section 4.3.4, Soil Sampling and Analysis: The work plan notes that
surface soil samples will be collected from a depth of 0-6 inches which is consistent with
previously collected samples. However, the BTAG usually recommends that surface soil
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samples encompass the top 0-12 inches which better identifies the depth of concern for
ecological risk assessment purposes. A discussion should be held with the Agencies
prior to collecting samples at these depths to ensure this sampling plan is consistent
with assessment endpoints. For example, in the event that land crabs are present at this
site, then a more appropriate depth to collect surface soil samples may be from a depth
of 0-24 inches to account for the burrowing depth of these organisms of concern.

Navy Response: Since the Draft Work Plan was issued, the regulatory agencies for Vieques
issued selection criteria guidance for surface soil samples specifically for Vieques. Based on
the selection criteria, the majority of the SWMU 4 sampling area meets the selection criteria
for collection of surface soil samples from 0 to 12 inches. That is, most of the area is not
suitable for land crab habitat, and ecological receptors are potential receptors at the site.
Further, no VOCs were detected in the surface or subsurface soil collected during the PA/SI.
Therefore, the text of the Work Plan has been revised to identify a 0-to12-inch depth for
surface soil sample collection at locations away from the lagoon and ephemeral stream, and a
0-to-24-inch depth for surface soil sample collection at the locations immediately adjacent to
the lagoon and within the ephemeral stream (if the stream is dry at the time of sampling).

35. Page 4-6, Section 4.3.4, Soil Sampling and Analysis, Bullets: It would be helpful to
number the soil sampling locations and show this on the figures. At present it is
difficult to be sure which locations correspond to each bullet item. An enlarged figure
is also needed to better assess the number and locations of the borings.

Navy Response: Figures 4-1, 4-2, and 4-3 have been edited to call out the names of the
proposed sample locations. Additional figures have been created (Figure 4-5 and 4-6) which
identifies all the proposed sampling points and depicts them on an aerial photograph.
Figures are shown in Attachment D. It should be noted that sample identifications included
in this Work Plan are intended to facilitate the discussion of sample locations. Actual sample
designations made during the field event may vary.

36. Page 4-7, Section 4.3.4, Soil Sampling and Analysis, Second bullet: Please clarify if both
surface soil and subsurface soil samples will be collected from the four soil borings
proposed for the northwest of the site.

Navy Response: Both surface and subsurface soil samples will be collected from the
proposed northwest sampling locations. Please refer to the Navy’s response in comment 32
for the appropriate subsurface soil sampling procedures.

37. Page 4-7, Section 4.3.4, Soil Sampling and Analysis and Figure 4-2, Proposed Soil Boring
Locations in SWMU 4 Remedial Investigation: The work plan notes that four soil
borings will be completed at the northwest of the Site to assess if contaminants are
transported via overland flow from the OB/OD pits to the mangroves and the wetland
areas to the northwest of the Site. More details need to be provided on how the sample
locations were selected.

Navy Response: The soil boring locations shown adjacent to the lagoon in Figure 4-2 are
approximate. The actual locations will be based on field observations made upon
mobilization. Further, if there are multiple obvious discharge locations from surface runoff
observed by the field staff, additional samples will be collected during the field effort. The
following has been added after the first sentence of the second bullet on page 4-7: “The
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locations of the borings are intended to coincide with locations where overland runoff from
the site likely enters the wetland area. Therefore, the exact locations and exact numbers of
samples will be selected in the field. Field personnel will look for overland runoff features,
such as ephemeral streams, small rivulets, topographically low and sloped areas, and deltas
in the lagoon, to select the actual soil boring locations.”

38. Table 4-2 and 4-3 – The Contract Laboratory Protocol (CLP) SOWs cited here are out of
date and should be replaced with the latest guidance. Please refer to:
http://www.epa.gov/superfund/programs/clp/index.htm

Navy Response: The Contract laboratory Protocol (CLP) SOWs have been upgraded in all
project documentation to reflect the current promulgated CLP methods. Tables 4-2 through 4-
5 are included in Attachment A.

39. Page 4-8, Section 4.3.5, Surface Water Sampling and Analysis and Section 4.3.6, Sediment
Sampling and Analysis: More details need to be provided on the onsite wetland, lagoon,
and mangrove swamp areas as well as the surface runoff patterns. Review of the
Conceptual Site Model presented in Figure 3-1 suggests there may also be areas along
the coast to the east and north of the Site that could have been impacted by site-related
contaminants. Sampling will be needed in each of these areas (mangroves, ephemeral
streams, along the coast, etc.). Please note whether these areas are associated with the
Lagoon. The four locations proposed are in the Lagoon as shown in Figure 3-1 and
Figure 4-3. Sample locations should be labelled. Additional samples may be necessary
to better characterize the Lagoon. Further, Section 4.3.6 indicates that samples will be
collected from the Laguna Arenas which is shown in Figure 4-4 and is the location of
background samples collected for SWMU 6. Therefore, it appears as if this is an error.
This should be clarified in the revised report.

Navy Response: In May 2005, the Technical Subcommittee conducted a site visit to SWMU 4
to help develop a common understanding of the site setting and potential contaminant
transport mechanisms. The following is an excerpt from the Final Memorandum – Summary
of Vieques Site Visits (CH2M HILL, June 21, 2005): “The attendees visited SWMU 4 to look
at the sampling locations proposed in the Draft RI Work Plan (CH2M HILL, June 2004). The
site visit focused on the proposed sampling locations relative to the locations of the OB/OD
pits and with respect to the surface topography (to evaluate surface runoff pathways). In
general, the sample locations were found to adequately represent areas where runoff from
the OB/OD pit areas would be expected, but several additional samples in potential
depositional areas may be recommended in the forthcoming Work Plan comments, such as
where the quebrada terminates at the beach. This area is a depositional area and receives
overland flow from the roadways that act as conduits for on-site surface water runoff.”
Based on this information, the sample locations shown in the Draft Work Plan are deemed
acceptable.

Although no specific additional sampling locations are proposed in the comment, based on
the site visit summary, two additional samples within the ephemeral stream have been
added (in addition to the one proposed in the Draft Work Plan). One sample will be
collected upstream of where runoff from the site (OB/OD pits, the most likely source areas)
likely enters the ephemeral stream, one sample will be collected near the mouth of the
ephemeral stream (depositional area), and one sample will be collected where runoff from
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the site likely enters the ephemeral stream. The sampling protocol will be the same as that
concurred upon for AOC R. That is if, during the sampling event, the streambed is
submerged, the solid sample collected from the streambed will be designated “sediment”
and will be collected from 0 to 6 inches. If, during the sampling event, the streambed is not
submerged (i.e., unsaturated), the solid sample collected from the streambed will be
designated “soil” and will be collected from 0 to 24 inches in accordance with the surface soil
sampling protocol for SWMU 4.

In addition to the above, the other ephemeral streams, if found upon mobilization (based on
locations shown in Figure 2-A), will be walked to identify potential areas where runoff from
the site (OB/OD pits, the most likely source areas) likely enters each ephemeral stream. If
identified, one sample will be collected upstream of where runoff from the site likely enters
the ephemeral stream, one sample will be collected near the mouth of the ephemeral stream
(depositional area), and one sample will be collected where runoff from the site likely enters
the ephemeral stream.

Regarding the lagoon samples, the lagoon has been labeled in Figure 4-3 as shown in
Attachment D. The sample symbols designate them as surface water/sediment (see legend).
Similar to the soil sample locations around the lagoon, the surface water/sediment sample
locations shown in the lagoon are approximate. As stated in the response to comment 37, the
soil sample number and locations adjacent to the lagoon will be selected in the field, based
on visual observations of potential preferable runoff pathways. A similar logic will be used
to select the surface water/sediment sampling locations in the lagoon. Preference will be
given to where ephemeral streams, if identified, discharge to the lagoon. This information
has been added to Section 4.3.5.

It is also noted that the number and locations of surface water and sediment samples shown
in the work plan figures are approximate. The actual number and locations will be
determined based on professional judgment during the initial site mobilization, with onsite
regulatory input, if requested. The target locations will include not only obvious surface
water drainage pathways and depositional areas (i.e., to address overland flow), but may
include locations where direct “kick out” from OB/OD operations may have landed (e.g.,
lagoon areas).

The reference to Laguna Arenas in Section 4.3.6 is in error. The text in Section 4.3.5 and
Section 4.3.6 will be edited to state that the surface water and sediment samples will be
collected from Lagoona Boca Quebrada. The lagoon has been labeled in Figures 2-6 through
2-14 and Figures 4-1 through 4-3 and shown in Attachments C and D.

40. The work plan indicates that the samples from Laguna Arenas will also be used for
background data for SWMU 4 (in addition to using these data as background for SWMU
6). It is unclear whether these are the data from the Soil, Groundwater, Surface Water
and Sediment investigation completed in 2002. This should be clarified.

Navy Response: In Section 4.3.5 Surface Water Sampling and Analysis, third paragraph, text
has been added which states: “The background surface water and sediment samples were
collected during the SWMU 6 RI background sampling in September 2003. It is proposed
that the data from these two locations, shown in Figure 4-4, also be used as background
locations for the SWMU 4 RI.”
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41. Page 4-13, Section 4.6, Data Validation: It is recommended that Region 2 Data validation
guidance be used for this project. Please refer to:
http://www.epa.gov/region02/qa/documents.htm

Navy Response: The independent validation contractor for this SMWU 4 project will use the
current promulgated Region 2 data validation guidance.

42. Page 4-15, Section 4.7, Data Quality Evaluation: The process described in this section only
discusses data QA/QC and as such, will not result in a Data Quality Evaluation (DQE)
process that will meet EPA guidance. EPA QA/G-9, Guidance for Data Quality
Assessment (available at http://www.epa.gov/quality1/qs-docs/g9-final.pdf) specifies
that the quality of the data should be evaluated based upon its intended use.

Navy Response: Please see response to comment 29. The data quality evaluation proposed
in this Work Plan will result in data of sufficient quality to make risk management decisions
consistent with remedial investigations.

43. Figure 4-1: It is not possible to fully evaluate monitoring well locations without
additional information. For instance, the groundwater flow figure needs to be improved
to show surface water drainage features. Also, given the unusual flow patterns
indicated in the one round of water levels, it should not be definitively concluded that
upgradient is to the north. Typically, groundwater would flow towards the ocean rather
than away from it. Prior to finalizing well locations, additional data should be collected,
including an additional round of water levels at existing wells and a study of the
potential impact of tidal changes on wells that are close to the shoreline. Page 4-5
includes mention of such work, but details of the study should be given, as well as an
indication that this information will be collected early in the field program so that it can
be used to help site new wells. Well locations can then be finalized in consultation with
the Agencies. That said, the following notes should be incorporated in the final citing of
locations:

a. Well that are focused on investigating a potential source should be placed directly in
source areas rather than targeting an area downgradient. This will be the best barometer
of whether or not an impact has occurred.

Navy Response: Existing data are sufficient to determine the locations of additional wells.
Eight previously installed wells essentially ringed the OB/OD pit area, between the pits and
the surface water bodies in the vicinity. The existing groundwater monitoring wells and the
new wells proposed intercept groundwater flow in all potential downgradient directions
from the OB/OD pits, which are most likely the areas with the highest non-natural
constituent concentrations, if present. Figure 4-1 shows that there are/will be wells between
the OB/OD pits and the lagoon to the north/northwest, the sea to the west, and the ephemeral
stream to the south. Further, the well configurations have been adjusted to ensure wells are
placed in the OB/OD pit area (see revised Figure 4-1, Attachment D).

b. The two background wells are located in areas where metallic items have been detected,
but it appears that no MEC was removed during the MEC RI. Please clarify what these
metallic objects were and present a convincing argument as to why these areas are
appropriately deemed unimpacted. Note also that the ‘boundary’ of SWMU-4 based on
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the 3,000 ft kickout radius extends well beyond these locations. This should also be
discussed in the justification.

Navy Response: Historical data indicate groundwater migration is northerly. In addition,
the data from the eight wells surrounding the OB/OD pit area suggest the historical activities
have had little to no effect on nearby groundwater. Although the two background wells
proposed for the site are located more than 1,000 ft upgradient of the OB/OD pit area, they
will be re-sited as far south as possible from the OB/OD pits, but within the same geologic
setting. The actual locations will be identified upon field mobilization.

c. The area of high geophysical anomaly density in the eastern portion of the figure does
not presently include any investigation of groundwater. A better description of this
anomaly is needed, but preliminarily, it seems appropriate to site a well here.

Navy Response:

Please refer to response to comment 20 above. Due to the nature of the anomalies (i.e.,
railroad track, not OB/OD-related items), a well at this location is not warranted.

44. Figure 4-2: The proposed soil boring locations shown on the figure do not seem to match
up with the locations described in the text. For example, Page 4-7 states that 4 soil
borings will be collected at the northwest area of the site, which is assumed to imply all
of SWMU 4. However, Figure 4-2 only shows 2 proposed soil boring locations in an area
that can be considered the northwest portion of SWMU 4. Also, no soil borings are
proposed for the north area of SWMU 4 or the southernmost part of SWMU 4, and only
one soil boring is proposed for the eastern portions of SWMU 4. Additional samples are
requested in these areas in order to identify the nature and extent of chemical
contamination in SWMU 4, which is the purpose of the RI.

Navy Response: The figures have been revised to clarify the sampling locations and can be
found in Attachment C to this document. The bulleted text in Section 4.3.4 Soil Sampling
and Analysis has been edited to include the soil boring numbers.

 Sixteen soil borings completed through the OB/OD pits (SB-17 through SB-22, SB-30, SB-
32, SB-35 thru SB-42).

 Five additional soil borings in areas of high densities of buried metallic anomalies (SB-
28, SB-29, SB31, SB-33, SB-34).

 Four soil borings to assess if contaminants are transported via overland flow to the
mangroves to the northwest (SB-23 thru SB-26).

 Four soil borings located at formerly identified ground scars and stained areas (SB-27,
SB-46 thru SB-48).

 Three surface soil samples (SS-43 thru SS-45) in the ephemeral stream downstream,
adjacent to, and upstream of the OB/OD pits. Samples may be surface water and
sediment samples depending on site conditions.

 Four surface soil samples (SS-50 thru 53) in the northern-most ephemeral stream which
runs to the Laguna Boca Quebrada). Samples may be surface water and sediment samples
depending on site conditions.

 One soil boring (SB-49) in grid number B-22, where Blow-in-Places have occurred in the
past.
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 Two soil borings completed south of the ephemeral stream, southeast of the OB/OD pits
(SB-54 and SB-55).

With respect to the request for additional soil samples, additional soil boring locations have
been added to the north where ground scars and staining have been noted. These additional
soil borings will be labeled as SB-27, SB-46 thru SB-48. Two additional soil sampling
locations have been added to the ephemeral stream and designated as SS-44 and SS-45. The
proposed locations are shown on the revised Figure 4-2 and included in Attachment D.

45. Figure 4-3: Clarification is needed as to the nature of the drainage feature that runs NE-
SW through the area. If this is an area where soils or sediments are likely to collect as a
result of overland flow, then the area should be included in the sampling program.

Navy Response: The feature is part of an ephemeral stream. Figures 4-2, 4-3 and 4-5 have
been revised to show two ephemeral streams, one that runs adjacent to the OB/OD pits and
one that runs from SW to NE across the northern part of the site. Samples have been added
to both ephemeral streams.

Three surface soil samples, SS-43 through SS-45, are proposed to be collected in the
ephemeral stream adjacent to the OB/OD pits, and four surface soil samples, SS-50 through
SS-53 are proposed in the northern-most ephemeral stream. If water is present at the time of
collection, surface water samples will be collected and the soil samples will be collected from
the top 6 inches of material and designated sediment samples. If the ephemeral stream is dry
during collection, the samples will be collected from the top 24 inches of material and
designated surface soil samples. The text of section 4.3.4, fourth bullet, has been revised as
follows, “Three soil borings (SS-43 through 45) will be completed in the ephemeral stream to
the south-southwest of OB/OD Pit #12, and four soil borings (SS-50 through 53) will be
completed in the ephemeral stream to the north of the site to assess if there is contamination
in the stream resulting from surface water runoff. The location of the soil borings are shown
on Figures 4-2 and 4-3. The proposed locations on the figures are approximate and the actual
placement of the sample locations (upstream for background, adjacent to runoff from site,
and mouth of stream near outlet to the sea or lagoon) will be chosen based on field
observations such as surface water runoff channels, depositional environments, and wetland
vegetation. If the sample location is dry during collection, the depth of the surface soil
sample will be 0 – 2 ft. If the sample location is wet during collection, the depth of the
sediment sample will be 0 – 6 inches. The samples will be analyzed for the full TCL/TAL
analyte list (SOM01.1, ILM04, which comprise volatiles, semi-volatiles, pesticides, PCBs,
metals, and cyanide), explosives, and perchlorate.”

46. Page 5-2, Section 5.2.1, Identification of Contaminants of Potential Concern: EPA Region 2
recommends retaining all Group A carcinogens as chemicals of potential concern
(COPCs). Also, using a frequency of detection screen to further refine the list of COPCs
is suggested.

Navy Response: The screening process to select COPCs will be consistent with the human
health risk assessment protocol contained within the Master QAPP (revised, as necessary,
based on responses to agency comments and the addition of quantified subsurface soil
exposures for the residential scenario).
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47. Page 5-3, Section 5.2.2, Exposure Assessment: EPA Region 2 recommends using ProUCL
software (v. 3.00.02), or similar, to identify data distributions and select appropriate
exposure point concentrations (EPC). This version of ProUCL identifies data
distributions as either normal, lognormal, or gamma and recommends an appropriate
EPC based on the distribution, or if data do not follow any of these distributions,
suggests an appropriate statistic based on a nonparametric text. Please use this
approach when developing EPCs.

Navy Response: To ensure consistent application of risk assessment protocol across
Vieques, Section 5 has been deleted from the document and the HHRA approach in the
Master QAPP referenced in Section 3.1.

48. Page 5-4, Section 5.2.2, Exposure Assessment: In the first paragraph after the numbered
list, please revise the depth of the subsurface exposure to the uppermost 8 feet.

Navy Response: To ensure consistent application of risk assessment protocol across
Vieques, Section 5 has been deleted from the document and the HHRA approach in the
Master QAPP referenced in Section 3.1.

49. Page 5-4, Section 5.2.2, Exposure Assessment: In the second paragraph after the
numbered list, the text states that the evaluation of VOCs would be qualitative.
However, EPA suggests that the Navy and CH2MHill wait until data are generated
during the RI to determine the most appropriate way to evaluate potential exposure to
contamination. Please revise the language accordingly.

Navy Response: To ensure consistent application of risk assessment protocol across
Vieques, Section 5 has been deleted from the document and the HHRA approach in the
Master QAPP referenced in Section 3.1.

50. Page 5-4, Section 5.2.3, Toxicity Assessment: Regarding the sources for toxicity values,
please refer to the December 5, 2003 OSWER Directive 9285.7-53, “Human Health
Toxicity Values in Superfund Risk Assessments”, which is available at:
http://www.epa.gov/superfund/programs/risk/hhmemo.pdf.

Navy Response: To ensure consistent application of risk assessment protocol across
Vieques, Section 5 has been deleted from the document and the HHRA approach in the
Master QAPP referenced in Section 3.1.

51. Page 5-5, Section 5.3, Ecological Risk Assessment Approach: The work plan indicates
that the need for additional biological sampling at the Site will be identified during the
ecological risk evaluation process. If biological sampling has already been conducted at
the Site, those data should be included earlier in the discussion on ecological receptors.

Navy Response: To ensure consistent application of the risk assessment protocol across
Vieques, Section 5 has been deleted from the document and the ERA approach in the Master
QAPP (draft included as Attachment F) is referenced in Section 3.1. The only known
biological (tissue) sampling that has been conducted to date is the USFWS crab study (which
is summarized in Section 2.3.5). Habitats and biota at the site have also been studied; the
results of this study are summarized in Section 2.3.1.
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52. Page 5-6, Section 5.3.1, Step 1 – Screening Level Problem Formulation and Ecological
Effects Evaluation: The paragraph on Complete Exposure Pathways notes, “Although
ecological habitats are minimal in most portions of the Former NASD, a conservative
approach will be used in this screening evaluation so that potential ecological risks are
not missed.” The statement regarding ecological habitats being minimal at the former
NASD is not supported and should be deleted.

Navy Response: To ensure consistent application of the risk assessment protocol across
Vieques, Section 5 has been deleted from the document and the ERA approach in the Master
QAPP (draft included as Attachment F) is referenced in Section 3.1.

53. Page 5-6, Section 5.3.1.2 Screening-Level Ecological Effects Evaluation: Puerto Rico
surface water screening values should be used in addition to those referenced here.
Please see previous comments regarding the correct citation for the sediment and soil
screening values.

Navy Response: To ensure consistent application of the risk assessment protocol across
Vieques, Section 5 has been deleted from the document and the ERA approach in the Master
QAPP (draft included as Attachment F) is referenced in Section 3.1. Ecological screening
values that will be used in the ERA are summarized in Section 3.1 (please see the response to
EPA Comment 23).

54. Page 5-6, Section 5.3.2.1, Screening Level Exposure Estimates: The work plan notes risk
to selected receptors chosen to represent the assessment endpoints, may include fish,
aquatic invertebrates, and directly exposed terrestrial organisms. Birds should also be
included in this list.

Navy Response: To ensure consistent application of the risk assessment protocol across
Vieques, Section 5 has been deleted from the document and the ERA approach in the Master
QAPP (draft included as Attachment F) is referenced in Section 3.1. Relevant bird species
will be included as receptors and will factor into the development of assessment endpoints
in the ERA.

55. Tables 5-1, 5-2, and 5-3: These tables have not been exhaustively reviewed, as it is
premature to develop tables of exposure parameters at the work plan stage. However, a
cursory review identified the following issues:

a) The soil ingestion rate for the utility worker should be 330 mg/day. The activities
associated with this population are very contact-intensive, and the default soil ingestion
rate recommended for the construction worker should be used.

b) The soil ingestion rate for the maintenance worker should be 100 mg/day. The activities
associated with this population are consistent with an outdoor worker, and the default
soil ingestion rate recommended for the outdoor worker/landscaper should be used.

c) The fraction ingested value for all populations should be 1.0.

d) The exposure scenarios for all recreational populations will need to be revised once a
more detailed description of the ultimate land use is developed.
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The recreational adult is listed as a potentially exposed population for the surface
water/sediment but not for soils. The recreational adult should be added to the soils
scenarios.

Please note that the Region 9 PRG tables were updated in October 2004; future
documents developed for SWMU 4 should utilize these values.

Navy Response: The Navy agrees with comments 55a and 55b in that it is premature to
develop site-specific exposure factors at the work plan stages. To ensure consistent
application of risk assessment protocol across Vieques, Section 5 has been deleted from the
document and the HHRA approach in the Master QAPP referenced in Section 3.1. The
HHRA protocol in the Master QAPP lists the default exposure parameters for some of the
published exposure scenarios in EPA risk assessment guidance.

c. Please see response above. Also, it is premature to determine FI term above, as the
exposure unit area is not determined yet for SWMU 4.

d. Please see response above. Also, the exposure scenarios for recreational visitors
(along with all other exposure scenarios) will be developed and Table 4s will be
provided for review by agencies prior to conducting the risk assessment for SWMU 4.
The Region 9 PRG values available at the time the risk assessment is conducted will
be used.

56. Section 7.1, Remedial Investigation Report: The outline includes a heading for “Aquifer
Performance Testing” although none is detailed in the work plan. If such activities are
planned, they need to be detailed in the work plan. Also, there should be a heading for
the study of tidal effects on groundwater elevations, as well as for nature and extent of
sediment and surface water contamination.

Navy Response: Section 7 is not necessary for an RI Work Plan; therefore, it has been
deleted. The report format will be consistent with the general format of CERCLA RI
Reports. Another subsection (4.3.3.1), entitled Hydraulic Conductivity Testing, has been
added to the RI Work Plan and includes the following text: “In-situ hydraulic conductivity
tests will be performed on eight monitoring wells areally distributed at SWMU 4 using the
slug test method to obtain estimates of the aquifer hydraulic conductivity, groundwater flow
velocity, and potential well yield at the site. Each test will involve installing a pressure
transducer in the well connected to a data logger programmed to measure water level during
the test. After the initial water level is measured, a 1-inch-diameter by 5-ft-long PVC slug
will be lowered into the well. The rise and decline of the water level in the well will be
observed until the approximate original water level elevation is achieved. The slug will then
be quickly removed from the well, causing the water to drop rapidly. The data logger will
measure and record the recovery of the water level in the well until the water level has
reached the approximate pre-test groundwater elevation. The data will be analyzed using the
methods described by Bouwer and Rice (1976) to develop an estimate of the hydraulic
conductivity of the aquifer and its variability across the site.”

It is stated in other related documents that these projects were to be accomplished
following Superfund procedures. In accordance with EPA Superfund policy, a Quality
Assurance Project Plan (QAPP) must be submitted for approval. The QAPP should
comply with EPA Requirements for QA Project Plans (EPA QA/R-5, March 2001).
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Guidance on preparing QAPPs may be found in a companion document, Guidance for
Quality Assurance Project Plans, EPA QA/G-5, December, 2002. These guidance
documents can be found at: http://www.epa.gov/quality1/qa_docs.html
http://www.epa.gov/region02/desa/hsw/sops.htm.. If some of these elements are
covered by a separate document, such as a site-wide Master Plan, then this plan should
be referenced, and a copy provided to EPA Region 2 for review.

A Title and Approval Sheet should be provided which includes the title of the plan, the
name of the organization(s) implementing the project, the effective date of the plan, and
the names, titles, signatures, and approval dates of appropriate approving officials.
Approving officials may include:

- Organization’s Project Manager

- Organization’s QA Manager

- EPA Project Manager

- EPA QA Manager

- Others, as needed (e.g., field operations manager, laboratory managers, State and other
Federal agency officials)

The individuals or organizations participating in the project should be identified and
their specific roles and responsibilities should be discussed. The project quality
assurance manager must be independent of the unit generating the data. The individual
responsible for maintaining the official, approved QA Project Plan should also be
identified.

An organization chart should be provided showing the relationships and the lines of
communication among all project participants. The organization chart must also
identify any subcontractor relationships relevant to environmental data operations,
including laboratories providing analytical services.

Navy Response: A QAPP for SWMU 4, consistent with the Uniform Federal Policy (UFP) for
QAPPs (USEPA, USDOD, USDOE, March 2005), has been prepared and included with the
revised RI Work Plan. The UFP-QAPP for SWMU 4 is provided with these response to
comments as Attachment E.

57. Additional comment from June 1, 2006 CTC meeting: Put clarification in work plan that
clarifies that the scope of this RI is for the terrestrial (including ephemeral streams and
lagoons) environment at SWMU 4 and does not include the marine environment.
Depending on the results of the RI and future offshore munitions response activities,
additional investigation may be required offshore adjacent to the current study area.

Navy Response: Section 1.1 Objectives of the RI, at end of section a new paragraph will be
added which states: “The objective of the RI will focus on the terrestrial environment which
include ephemeral streams and lagoons at SWMU 4. The marine environment will not be
addressed during this RI. Depending on the results of the RI and future offshore munitions
response activities, additional investigation may be required offshore adjacent to the current
study area.”
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58. Attachment F Ecological Risk Assessment: It is noted in the third paragraph on page 3,
that “. . . the ERA process continues to Step 2 but only evaluates those pathways that
have determined to be critical.” Information should be provided on how “critical” will
be defined.

Navy Response: The term “critical” is used in the USEPA 1997 guidance document to
describe pathways (at the SERA stage) that are complete and potentially of ecological
significance. Thus, a “critical” exposure pathway is defined as one that is complete and
ecologically significant. The second sentence of the third paragraph on page three of
Attachment F has been modified to read:

“If one or more complete exposure pathways are known to exist, or are likely to exist, the
ERA process continues to Step 2 but only evaluates those pathways that have been
determined to be critical (complete and ecologically significant).”
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EQB’s Comments
Draft Environmental Remedial Investigation Work Plan

Solid Waste Management Unit (SWMU) 4
Former Naval Ammunition Support Detachment

Vieques Island, Puerto Rico
June 2004

It is recognized that the SWMU 4 RI Work Plan will be finalized prior to finalizing the
Master Quality Assurance Project Plan (QAPP), which contains human health risk
assessment and ecological risk assessment protocols that will provide the standards for
conducting future risk assessments across Vieques environmental sites under CERCLA. For
efficiency, the responses to comments contained herein reference the existing Master QAPP,
which is in draft form. Please note that the risk assessments conducted for SWMU 4 will be
consistent with the final protocols concurred upon by the agencies that will be documented
in the final Master QAPP. It should be further noted that the final human health risk
assessment protocol will include the addition of quantified subsurface soil exposures for the
residential scenario. This information will be added to the revised SWMU 4 Work Plan.

INTRODUCTION

TRC has reviewed and provides the attached comments to the Draft Environmental Remedial
Investigation Work Plan, Solid Waste Management Unit (SWMU) 4, dated June 2004.

The RI Report presents the proposed environmental sampling activities as apart of an
Environmental Remedial Investigation (RI) at a former Open Burn/Open Detonation (OB/OD)
site identified as Solid Waste Management Unit (SWMU) 4 with the Former Naval Ammunition
Support Detachment (NASD).

The SWMU 4 site was initially investigated as part of the Expanded Preliminary
Assessment/Site Investigation (PA/SI) program in 2000 and the Initial Assessment Study (IAS)
report in 1984.

The SWMU 4 Work Plan references procedures described in the Master Work Plan for the
Former NASD (2001). TRC had not provided previously comments to the Master Work Plan for
This review presents significant issues identified in the RI Report, as well as requests to clarify
cited issues.

GENERAL COMMENTS

1. The boundary of SWMU 4 must be extended to account for “kickouts” that may have
fallen into the water. Since the travel distance of “kickouts” may be up to 3,000 feet in
any direction, the SWMU 4 boundary should be delineated by extending the arc
illustrated in Figure 1-2 and creating a complete circle. The scope of the RI must be
adjusted to include assessment of the marine area.

Navy Response: The boundary of SWMU 4 does not include the marine environment. Any
off-shore studies necessary will be completed after the terrestrial investigations have been
completed. If off-shore investigation adjacent to SWMU 4 is deemed necessary in the future,
the area can be studied as part of a larger off-shore effort or identified as a separate study
area.
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2. The risk assessment work plan was drafted as a generic plan that does not take into
consideration information provided in other sections of the work plan or data collected
during previous investigations. For example, a conceptual site model is provided in
Section 3, but the human health risk assessment work plan states that a conceptual site
model will be developed. The conceptual site model should be used in the decision-
making process for determining the number, type and location of sampling for the RI. It
is unclear that data collected during previous investigations has been used to identify
data gaps for the risk assessment that should be addressed during the RI. A preliminary
list of chemicals of potential concern should have been developed based on sampling
data collected to date and a preliminary understanding of the fate and transport
mechanisms and pathways should be known as a result of this data. This information
should be used to develop the scope and purpose of the RI investigation to collect data
needed to adequately characterize the site and exposure pathways for risk assessment
purposes. Please modify Section 5 to include data and information known about the site
and discuss data gaps for the risk assessment. This discussion is necessary to ensure
that the investigation provides data needed to move forward with the risk assessment.

Navy Response: To ensure consistent application of risk assessment protocol across
Vieques, Section 5 has been deleted from the document and the HHRA approach presented
in the Master QAPP (which will be revised based on responses to agency comments and the
addition of quantified subsurface soil exposures for the residential scenario) has been
referenced in Section 3.1. The PA/SI identified relatively few constituents detected that were
associated with potential releases. However, because of information gathered during the
geophysical investigation conducted as part of the MEC work (e.g., identification of exact
locations of burn pits), additional evaluation of historical aerial photos for the area, and
identification of several ephemeral streams, additional data collection is warranted as part of
this RI. The proposed additional data collection effort is intended to sufficiently
characterize the site and assess the potential risks to human health and the environment.
Further, the proposed additional samples will be analyzed for a comprehensive suite of
analytes; thus previous data screening results were not used to focus the list of analytes for
RI analysis. Also, please refer to responses to comments from EPA on Sections 2 and 3 of this
work plan.

PAGE-SPECIFIC COMMENTS

1. Page ES-III, Paragraph 1 - The preliminary results should be provided from the
Munitions and Explosives of Concern remedial investigation (MEC RI). The text
indicates that the MEC RI results indicate the need for additional environmental
investigations at this site. Review of this information is needed to evaluate the scope of
the proposed work.

Navy Response: The sentence to which the comment is referring inadvertently referred to
the MEC RI results as indicating the need for additional environmental investigations, rather
than the PA/SI results which is what was intended. The fourth sentence of the first
paragraph has been revised to read: “Results from the PA/SI, as well as additional data
collection and evaluation conducted since the PA/SI, indicate the need for additional
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environmental data collection in order to adequately assess the nature and extent of
contamination at the site and potential risks posed, if any.

The results of the MEC RI report are included in Section 2.3.6 of the MEC RI, and are
summarized in the Executive Summary, Page ES III, fourth paragraph.

A mistake was made in the Executive Summary, Page ES III, Paragraph 1, fourth sentence
which called out the MEC RI as opposed to the PA/SI. The sentence will be edited to read:
“Results from the PA/SI indicate a need for additional environmental investigations at the
site.”

Both the PA/SI and the MEC RI reports were reviewed during the proposed scope of work
development.

2. Page ES-III, Paragraphs 3 and 4 – The text must be reviewed for consistency and revised
as appropriate. Paragraph 3 states that the site is approximately 100 acres and
Paragraph 4 states that 87 acres of the site were subjected to the geophysical survey.
What is the status of the remaining 13 acres?

Navy Response: There is no inconsistency in the text. The site area is approximately 100
acres. The 100-acre area is an estimated area that may have been impacted by historical
operations, findings from site surveys, and findings from investigations. The geophysical
survey and subsurface investigation included an area of 87 acres. The geophysical survey
determined the density of subsurface anomalies. During the geophysical survey there were
areas that were not accessible to the geophysical equipment due to landscape restrictions
such as ephemeral streams. The areas not covered by the geophysical survey (the 13 acres
referred to above) are part of the SWMU 4 site but have not yet been investigated for MEC.

Comment 2A: Add text that says if necessary, additional area beyond the 87 acres will be
evaluated in the future.

Navy Response: Executive Summary, a sentence was added to the end of the fourth
paragraph that states: “If necessary, geophysical survey will be conducted beyond the
original 87 acres in the future.”

3. Page ES-III, Paragraph 5 – Given that Paragraph 3 indicates that thermal destruction of
fuels took place at the site, the absence of petroleum carbon range analyses, like Volatile
Petroleum Hydrocarbons (VPH) and Extractable Petroleum Hydrocarbons (EPH),
appears to be a data gap. Although the results of the soil and groundwater data did not
detect volatile organic compounds (VOCs) or semivolatile organic compounds (SVOCs)
other than explosive related compounds, and thus indicates limited potential for the
presence petroleum contamination, the results could reflect sampling bias. In other
words, the locations of the anomalies detected during the geophysical investigation and
ground-scarred areas identified from aerial photographs might not be consistent with
areas where destruction of fuels took place. The description of site activities on Page 2-1,
paragraph 3 does not specifically discuss the use of fuels in destruction processes, the
means, methods, and locations for fuel destruction, and the volume and types of fuels
used/destroyed. Additional information would be helpful to evaluate the value of, and
suitable locations for, petroleum analysis of environmental media.
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Navy Response: No additional information is available regarding the means, methods and
locations of fuels used in the destruction process. It is reasonable to assume that they were
used as part of the OB activities, utilizing the pits made for that purpose, which is why soil
sampling is proposed for the pits. Because SWMU 4 is not a UST site, the samples will be
analyzed for VOCs and SVOCs to account for potential contamination by petroleum
constituents. No VPH or EPH analysis will be conducted at SWMU 4.

4. Page 2-1, Section 2.1, Paragraph 3 –
a. Clarify the location of the “open burn area.”
b. Clarify if the open burn area is separate and distinct from where open detonation

was conducted.
c. Clarify if open burning was conducted in pits.

Navy Response:
a. A sentence has been added to Section 2.1, Paragraph 3, after the last sentence

which states: “Two OB/OD pits were identified as burn pits (pits 2 and 12). The
pits identified as demo pits consisted of pits 1, 3 through 11, and 13. Three
OB/OD pits were identified as “potential” (pits 14 through 16).” Figure 2-11 of
the Work Plan identifies all the pit locations. For investigative purposes all 16 of
the OB/OD pits will be treated as if Open Burn and/or Open detonation
activities occurred there.

b. Please refer to Page Specific Comment Response to 4a above.
c. Please refer to Page Specific Comment Response to 4a above.

5. Page 2-1, Section 2.1, Paragraph 3 - Clarify whether the method described for OB/OD
was used in the 1940s or if this is a description of more recent methods for OB/OD.
Please provide a description of past methods for igniting or detonating munitions and
explosives. This information is useful to verify the appropriateness of the list of
chemicals of potential concern.

Navy Response: Section 2.1 paragraph 3 is a description of the common method for initiating
a burn; however, prior to the common use of electrical initiating devices, non-electrical
methods may have been used. Propellants contain a subset of chemicals which are included
in the analyte lists being sampled for. Other igniting materials potentially used may have
included petroleum products (e.g., diesel fuel) composed of VOCs and SVOCs.

The third paragraph in Section 2.1 has been revised to read; “The material to be burned was
placed in the open burn area and a squib or other detonator was placed in the waste material.
The open burn was then initiated from a safe distance using electrical detonation.
Propellants contain explosive and non-explosive materials and other common igniting fluids,
such as diesel fuel, which comprise volatile and semi-volatile organic compounds for which
analysis will be performed.”

6. Page 2-2, Section 2.2.2, Paragraph 1 –
a. Provide preliminary geologic cross-sections based on the available data.
b. Provide available information regarding the hydraulic gradient of site

groundwater and hydraulic conductivity, if available.
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Navy Response:
a. Geologic cross-sections will be generated at the completion of the RI and

included in the RI Report.

b. There are no historical hydraulic conductivity data. Slug testing will be
performed during the next RI field event at SWMU 4, and the data will be
included in the full RI Report. Another subsection (4.3.3.1), entitled Hydraulic
Conductivity Testing, has been added to the RI Work Plan that includes the
following text: “In-situ hydraulic conductivity tests will be performed on eight
monitoring wells areally distributed at SWMU 4 using the slug test method to
obtain estimates of the aquifer hydraulic conductivity, groundwater flow
velocity, and potential well yield at the site. Each test will involve installing a
pressure transducer in the well connected to a data logger programmed to
measure water level during the test. After the initial water level is measured, a 1-
inch-diameter by 5-ft-long PVC slug will be lowered into the well. The rise and
decline of the water level in the well will be observed until the approximate
original water level elevation is achieved. The slug will then be quickly
removed from the well, causing the water to drop rapidly. The data logger will
measure and record the recovery of the water level in the well until the water
level has reached the approximate pre-test groundwater elevation. The data will
be analyzed using the methods described by Bouwer and Rice (1976) to develop
an estimate of the hydraulic conductivity of the aquifer and its variability across
the site.”

In addition, at least two rounds of water level measurements will be collected
during the next RI field event (one at approximate high tide and one at
approximate low tide) in order to calculate the hydraulic gradient, which will
then be included in the RI Report.

7. Page 2-2, Section 2.2.2, Paragraph 2 –
a. Clarify where the drainage feature noted in the paragraph discharges.
b. Remove the cross-hatching from Figure 2-1. Figure 2-1 is cited as being

illustrative of topography and drainage at SMWU 4, but the cross-hatching
obscures the details of topography and drainage.

c. Note the location of the cited drainage feature on Figure 2-1 or another
appropriately scaled figure. The drainage feature cited in the paragraph is not
noted on Figure 2-1; however, the scale of the figure may not be appropriate for
this level of detail.

Navy Response:
a. The ephemeral streams are shown on revised Figure 2-2 in Attachment C.

Section 2.2.2, Paragraph 2, fourth sentence has been edited to read: “However,
during storm events, a portion of the local runoff is toward the drainage
feature adjacent to the OB/OD pits at SWMU 4 that discharges to the
Caribbean Sea along the beach shoreline. An additional ephemeral stream is
located in the northern portion of the site which runs from the southeast to the
northwest and discharges to the Laguna Boca Quebrada.

b. The cross-hatching has been removed from Figure 2-1. The revised figure is
included as Attachment C.
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c. The location of the ephemeral streams have been added to Figure 2-1. This
revised figure is located in Attachment C.

8. Page 2-2, Section 2.3.1, Paragraph 1 - Include a figure showing the areas where the
ecological survey was performed. Clarify in this section whether the habitat is suitable for
threatened or endangered species found in this region.

Navy Response:
Figure 2-3 (Attachment C) illustrates the SWMU 4 and control areas surveyed by Geo-Marine
in 2000. Reference to this figure has been added to the end of the first sentence of Section
2.3.1.

Section 2.3.1 (page 2-2) has been updated to include a tabulation of federally-listed species.
The first paragraph of this section has been replaced with the following:

“An ecological survey was conducted at SWMU 4 to describe the site flora and fauna (Geo-
Marine, 2000). Figure 2-3 identifies the areas surveyed (both site and control).

Table 2-1A provides the federally listed species occurring or potentially occurring at former
NASD Vieques. Biologists walked transects through the site and identified any federally
protected species seen and noted the presence or absence of preferred habitat for these
species. Survey results indicated that no endangered or threatened species were observed at
this site and, as discussed below, no preferred habitat of any of these species is present at
SWMU 4. USFWS will submit a letter to the Navy that indicates historical surveys and
related activities at SWMU 4 have determined that threatened or endangered species are not
located within the upland boundary of the site and, therefore, no additional threatened and
endangered species survey will be required in preparation for the SWMU 4 environmental
RI. Although sea turtles potentially nest on beaches near the site, environmental sampling
will not be conducted in these areas during the RI.

Cobana negra (Stahlia monosperma), the only federally listed threatened tree known to occur
on former NASD Vieques, has been found between the boundary of black mangrove
(Avicennia germinans) communities, salt flats and the upland communities at former NASD
Vieques. This species is also known to occur in coastal forests of southeastern Puerto Rico.
The preferred habitat for Cobana negra is not present at this site. Chamaecrista glandulosa
var. mirabilis, a federally listed endangered tree, occurs in open areas with fine, white,
highly permeable, and strongly acid sands, a habitat type which does not occur at the site.
Some 10 to 12 individuals of Calyptranthes thomasiana (federally listed endangered tree) are
known to occur within the subtropical moist forest life zone on Monte Pirata, where the
elevation is 300 meters. This subtropical moist forest life zone on Monte Pirata is not located
at SWMU 4. Goetzea elegans, another federally listed endangered tree, has a very narrow
ecological niche, and is restricted to ravines and ledges in semi-evergreen seasonal forests on
limestone, of which only ravine habitats occur at this site. Eugenia woodburyana (federally
listed endangered tree) is found in deciduous and semi-evergreen seasonal forests of the
subtropical dry forest life zone. Though SWMU 4 occurs within the subtropical dry forest
life zone, this species was not observed during the ecological survey.

Federally threatened and endangered sea turtles such as the green (Chelonia mydas),
hawksbill (Eretmochelys imbricata), leatherback (Dermochelys coriacea), and loggerhead
(Caretta caretta) seaturtles, and endangered marine mammals such as the West Indian
manatee (Trichechas manatus), sperm whale (Physeter macrocephalus), fin whale
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(Balaenoptera physalus), and humpback whale (Megaptera novaeangliae) would not occur at
this site because they require marine habitats.

Federally endangered marine birds such as the brown pelican (Pelecanus occidentalis
occidentalis) and the roseate tern (Sterna dougalli dougallii) would not likely occur at this
terrestrial site, but could occur in the nearby lagoons and coastal marine waters of the
Caribbean Sea. During the ecological surveys, brown pelicans were observed flying over the
adjacent marine habitat, but not at SWMU 4.”

TABLE 2-1A
Federally Listed Species Occurring or Potentially Occurring at Former NASD Vieques

Scientific Name (Common Name) Federal Status

Plants

Chamaecrista glandulosa var. mirabilis (Herb) Endangered

Calyptranthes thomasiana (Tree) Endangered

Stahlia monosperma (Cobana negra)

Goetzea elegans (Beautiful Goetzea)

Eugenia woodburyana (Evergreen tree)

Threatened

Endangered

Endangered

Corals

Acropora palmata Threatened

Acropora cervicornis Threatened

Reptiles and Amphibians

Chelonia mydas (Green sea turtle) Threatened

Dermochelys coriacea (Leatherback sea turtle) Endangered

Eretmochelys imbricata (Hawksbill sea turtle)

Caretta caretta (Loggerhead sea turtle)

Endangered

Threatened

Birds

Pelecanus occidentalis occidentalis (Brown pelican)

Sterna dougalli dougalli (Roseate tern)

Endangered

Threatened

Mammals

Physeter macrocephalus (Sperm whale) Endangered

Balaenoptera physalus (Fin whale) Endangered

Megaptera novaeangliae (Humpback whale) Endangered

Trichechas manatus (West Indian manatee) Endangered

9. Page 2-2, Section 2.3.1, Paragraph 3 - The last sentence states: “No evidence existed that
the historical activities at this SWMU had an impact on wildlife or its habitat.” Please
provide a brief discussion of the investigation that demonstrated that no impacts occurred
due to historical OB/OD. It seems likely that the opening burning or detonation of
explosives had an impact on wildlife and habitat at the time OB/OD occurred.

Navy Response: This conclusion was extracted directly from the ecological survey report.
The last sentence of this paragraph has been replaced with the following text:
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“The ecological survey (Geo-Marine, 2000) concluded that there was no existing evidence
that the historical activities at SWMU 4 have had an impact on wildlife or their habitat. This
conclusion was based upon the lack of observable impacts to vegetation (i.e., no plant stress
based upon a comparison to a control site) and wildlife (based upon the species observed
relative to those expected based upon geographic area and habitat).”

10. Page 2-2 to 2-3, Section 2.3.2 - Provide additional details on areas used for OB/OD.
Information whether specific areas were typically used to burn or detonate or whether the
locations of OB/OD pits were changed periodically is useful in determining if proposed
sample locations are located within potential source areas.

Navy Response:
The following text has been added to Section 2.3.2 following the second paragraph:

“The OB/OD pits identified on Figure 2-2 were identified from aerial photography. The
OB/OD pits shown on Figure 2-8 were identified during the MEC remedial investigation and
are based on the field findings and aerial photography. No other areas investigated had the
characteristics of OB/OD pits. The suspected OB/OD pits at SWMU 4 are characterized on
the landscape by varying sizes of surface depressions. The pits are at various locations near
the access road and range from approximately 500 ft2 to 1,000 ft2 in size. The depressions are
typically shallow with relatively short berms encompassing all or portions of the limits of
the depressions. The surfaces of some of the OB/OD pits had metal debris of variable size
visible. The two pits identified as burn pits (pits 2 and 12 on Figure 2-8) had metal retaining
cages fabricated from railroad track, angle iron, and metal pallets. The pits identified as
demo pits (pits 1, 3 through 11, and 13 on Figure 2-8) were characterized by open, rounded,
and bermed landscape depressions with MEC, munitions debris (MD), and non-MD present.
The OB/OD pits identified as “potential” (pits 14 through 16 on Figure 2-8) had less
prominent depressions and berms with fewer MEC, MD, and non-MD. Based on the
historical aerial photos and field observations, it is evident that multiple locations were used
for OB/OD operations.”

11. Page 2-3, Section 2.3.4.1 - Provide the depth of the magnetic anomalies where soil samples
were collected, as this information is useful for reviewing soil sample depths. Also, please
indicate whether BIP was conducted at locations where soil samples were collected.

Navy Response: Section 2.3.4 Expanded PA/SI, the following paragraph has been added at
the end of the Section. “The results of the geophysical survey found that the greatest density
of magnetic anomalies were found in the vicinity of the OB/OD pits and decreased with
distance away from them. There were 11,211 metallic anomalies identified during the
geophysical survey, as shown in Figure 2-9. Of those 1,792 were MEC related. The
percentage of metallic anomalies that were MEC was greater from 0-6 inches bgs than 7-12
inches bgs. Thirty three anomalies were investigated at depths greater than 12 inches bgs. Of
those, 21 were non-ordnance related scrap (ORS), 10 were ORS, and there were two “no
finds.” No MEC items were found below a depth of 12 inches (CH2M HILL, March 2004 Draft
MEC RI).”

Section 2.3.4.1 Soil Sampling Results, the following two paragraphs have been added at the
beginning of the Section. “The PA/SI soil sampling points were chosen based on areas that
were downslope of potential buried metal anomalies based on the magnetometer survey. The
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magnetic anomalies are too abundant and vary in depth, so and it is not possible to
determine the depth of the anomalies near the soil sample locations.

Demilitarization under the MEC RI was accomplished primarily through consolidated
demolition shots designed to render MEC/UXO items into ORS free of energetic material or
explosive residue. A demolition pit 8’ x 8’ x 4’ was constructed in Quadrant B-22 (see Figure
4-2 where soil sample location SS/SB-49 is located) to accommodate these operations. Twenty
shots occurred over 5 days. No PA/SI soil samples were collected in quadrant B-22.”

12. Page 2-3, Section 2.3.4.1, Paragraph 1 –
a. Provide the rationale for the selection of the subsurface soil sample depths. The

depth of sample collection should coincide with the highest contaminant
concentrations based on field screening and observations.

b. There is also a data gap for surface soil. Surface soil is characterized as 0 to 2 feet,
yet no current data exists for soils from 6 inches to 2 feet below ground surface (bgs).
The additional work planned for the site should include greater characterization of
the surface soil interval.

c. Clarify the depth to groundwater in the areas were borings were advanced and
indicate how the depth to groundwater influenced sample collection depths.

d. See prior comments about the potential data gap associated with the lack of
petroleum carbon range data.

Navy Response:
a. The surface soil (0 – 6 inches) and the subsurface soil depth (4 – 6 ft) were the

agreed upon sampling depth intervals in the Final PA/SI Work Plan. During the
RI, the sampling depth will be consistent with the most recent subsurface soil
sampling procedure agreed upon by the Technical Subcommittee (modified
slightly to include a sample from the bottom of the pits, if distinguishable and if
below 6 feet). The soil sampling procedure text in section 4.3.4 will be revised as
follows, “At each location, a subsurface soil sample will be collected at a 2-ft
interval within the subsurface interval (either 1 or 2 to 6 ft zone), based on where
visual and/or PID screening suggests the presence of contamination. In the
absence of visual or screening evidence of potential contamination, the subsurface
soil sample will be collected from the 4 to 6-ft interval (or just above the water
table or bedrock, if encountered before this depth). If the bottom of the pits are
identified below 6 feet, an additional sample will be collected from the interval
that coincides with the bottom of each pit. If bedrock is found deeper than 6 feet,
and if soil contamination is suspected below 6 feet (and/or bottom of pits), based
on visual and/or PID screening, an additional subsurface soil sample will be
collected from the interval where the highest level of contamination is suspected.
This information has been added after the fourth bullet in Section 4.3.4.

b. The PA/SI surface soil samples were collected in accordance with the site-specific
Work Plan (CH2M HILL, April 2000) which states that the surface soil samples
will be collected from 0 – 6 inches. Since the Draft RI Work Plan was issued, the
regulatory agencies for Vieques issued selection criteria guidance for surface soil
samples specifically for Vieques. Based on the selection criteria, the majority of
the SWMU 4 sampling area meets the selection criteria for collection of surface
soil samples from 0 to 12 inches. That is, most of the area is not suitable for land
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crab habitat, and ecological receptors are potential receptors at the site. Further,
no VOCs were detected in the surface or subsurface soil collected during the
PA/SI. Therefore, the text of the Work Plan has been revised to identify a 0-to 12-
inch depth for surface soil sample collection at locations away from the lagoon
and ephemeral stream, and a 0-to-24-inch depth for surface soil sample collection
at the locations immediately adjacent to the lagoon and within the ephemeral
stream (if the stream is dry at the time of sampling).

c. The depth to groundwater is not known at each boring location, and did not
influence the sample depth collection because the subsurface soil samples were
predetermined to be collected from the 4 – 6 ft depth interval (see Final PA/SI
Work Plan). The borings conducted during the monitoring well installation have
depths to groundwater between 7 and 28 ft, as stated in section 2.2.2. During the
RI, subsurface soil sample collection will be conducted in accordance with the
response to comment 12a above.

d. Please refer to response to Page Specific Comment 3.

13. Page 2-4, Paragraph 1 –
a. Demonstrate how site conditions are consistent with the use of a PRG based on a

DAF of 20.
b. Clarify why the Navy divided the DAF PRGs by 10 for screening

Navy Response:
A site-specific SSL value will be calculated during the RI using the data collected during this
sampling effort. However, following are specific responses to comments above.

a. Data collected suggests that little site-related contamination is present and that
leaching from site debris or soils is not occurring to a discernible degree, as the 16
subsurface soils and the groundwater samples collected from the existing 8
monitoring wells did not have munitions or metals reported in the scrap metal
casing material (e.g., lead or zinc) related to site historical operations. Additional
data proposed for collection in this work plan will also be evaluated to determine
if current findings are consistent with past findings. Most of the burning
activities occurred in the higher ground areas, where groundwater is
approximately 28 feet deep. Some of the burning activities did occur in shallower
aquifer areas nearer to the ephemeral stream located south of the pit area. None of
the 8 wells contained site-related contaminants, indicating SSL values with a
DAF=20 are adequately protective. The subsurface soil samples collected from the
site in the 16 locations did not have any munitions related compounds or the
metals from scrap metal debris above the leachability criteria. This may be due to
absence of contamination, or to site-specific characteristics such as low solubility
of the contaminants and/or soil characteristics.

b. The DAF listed in Tables 2-1 and 2-2 and discussed in paragraph 1 is 1/10 of the
SSL value at a DAF=20. These SSL values with a DAF=2 were inadvertently used
in the draft work plan. It is worth noting that even at the DAF=2 based SSL value,
no exceedences are noted in the Table 2 for the organic or inorganic chemicals
expected from munitions related wastes. For the purpose of expediting this work
plan, the same more conservative SSL values (i.e., DAF=2) will be retained.
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However, during the RI, site-specific SSLs will be calculated and used for
screening against site data.

14. Page 2-4, Paragraph 5 –
a. Clarify if the groundwater samples were collected consistent with Region II low

stress (low flow) purging and sampling guidance.
b. Provide the depth to groundwater in the areas sampled.

Navy Response:
a. Groundwater samples were not collected consistent with Region II low stress (low

flow) purging and sampling guidance. All the samples were collected using low
flow rates which ranged from 227 ml/min to 3,409 ml/min, but did not meet the
requirements specified in the Region II low stress (low flow) purging and
sampling guidance. Existing wells (with the exception of MW04 that was
destroyed by hurricane), as well as wells installed during the RI, will be sampled
during the RI following the Region II low stress procedure, if possible.

b. The following statement has been added to Section 2.3.4.2 Groundwater Sampling
Results, Second paragraph: “Groundwater depths ranged from 7 to 28 ft bls in the
SWMU 4 monitoring wells, but elevations varied by less than 1.5 feet.”

15. Table 2-1 – Provide footnotes to this table explaining all PRG adjustments.

Navy Response: The footnote has been changed as follows in Table 2-1:
“PRG – Preliminary Remediation Goal; the PRGs that are based on noncarcinogenic
endpoints (as indicated by an “nc” on the PRG table) were divided by 10 to account for
exposure to multiple non-carcinogenic constituents on the same target organ.”

16. Table 2-1 - Please provide supporting documentation for the use of a dilution/attenuation
factor (DAF) of 20, including calculations using site-specific hydraulic conductivity,
hydraulic gradient, total organic carbon, etc. that show this value is protective for this site.

Navy Response: Data collected during the RI, and relevant historical data, will be used to
determine the most appropriate DAF value to be used for site-specific leachability screening
in the RI Report, and the justification will be included in the report. However, a more
conservative SSL value based on a DAF of 2 was inadvertently used in the draft work plan,
and it will be retained as a very conservative value in revised work plan to expedite the work
plan review process. It should be noted that the screening using the DAF=2 conducted in the
draft Work Plan did not identify contamination that is of leachability concern. Further, none
of the wells contained contamination attributed to past OB/OD activities. The wells are
located in the immediate vicinity of the pit areas, which are the primary sources of potential
site contamination. Additional data collected as part of the RI will be used to calculate site-
specific SSL values and verify previous findings of lack of leachability concerns at SWMU 4.

17. Table 2-2 - Provide footnotes to this table explaining all PRG adjustments

Navy Response: Please see response to comment 15.
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18. Table 2-3 - Provide footnote to this table explaining PRG adjustment.

Navy Response: Please see response to comment 15.

19. Page 2-8, Paragraph 2 – See Comment to Page ES-III, Paragraphs 3 and 4 regarding the
geophysical survey area.

Navy Response: Please refer to response to Page Specific Comment 2.

20. Page 2-8, Paragraph 5 – Clarify if the 1,792 MEC items includes both buried and un-buried
items. Page 4-1, Paragraph 3 indicates that 1,300 buried MEC items were detected during
the geophysical survey.

Navy Response:
Section 4, paragraph 3, first sentence has been revised to read:
“…the RI identified 1,792 buried MEC items and 123 surface MEC items at the site.”

The 4th paragraph in Section 2.3.6 has been revised to read:
“One-hundred twenty-three surface MEC items were identified at SWMU 4 during the
MEC remedial investigation. Of the 11,211 metallic anomalies removed from the
subsurface (below ground surface), a total of 1,792 (approximately 16 percent) were
MEC items. Approximately 97 percent of the MEC items removed were 20mm
projectiles or small arms items. One-thousand six-hundred eighty-one of the subsurface
items were found from 0-6 inches below the ground surface and the remaining
subsurface MEC were found from 7-12 inches below the ground surface. The types of
MEC items removed are summarized in Table 2-4, and are illustrated on Figure 2-11.”

21. Page 2-9, Table 2-4 - Provide the depths at which MEC items were found. Clarify what is
meant by surface (i.e., clarify whether items were lying on the ground or below ground,
and if below ground, how deep).

Navy Response: Please refer to the response to Page Specific Comment 20.

22. Figure 2-1 – Remove the cross-hatching from this figure. It obscures the topography and
drainage in the area of interest.

Navy Response: Figure 2-1 has been edited as indicated and is included as Attachment C.

23. Figure 2-2 –
a. It would seem that explanation is required to support using a 1967 aerial photograph

to illustrate scars and stains observed in 1970.
b. Clarify if the arc illustrated on the figure is consistent with the “Area of Restricted

Land use” illustrated on Figure 1-2. If so, then consider changing the label used to
illustrate the arc on Figure 2-2 that says [sic] “3000’ Ft. Arc Based on Radius from
MW-01 in SWMU-04 Site”

c. Illustrate/label the drainage feature discussed on page 2-2, paragraph 2 (and
elsewhere) in the text.

d. Label the SMWU boundary for clarity.
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e. Clarify why samples were not collected in the trench identified on this figure. Also,
clarify what the “SWMU 04” Feature Identifiers are referring to in the legend of the
figure.

Navy Response:
a. The 1967 aerial photo was used as a base map because of quality for representing

the findings of analysis of various photos. A footnote has been added to Figure 2-2
that states: “1967 aerial photo is used as base map only.”

b. The arc on Figure 2-2 is consistent with the restricted land use boundary shown on
Figure 1-2. The label has been changed on Figure 2-2 to read: “3000’ Ft. Arc Based
on Radius from MW-01 in SWMU-04 Site/Area of Restricted Land Use”

c. Figure 2-2 has been edited to include the location of the ephemeral streams. See
Attachment C.

d. The SWMU 4 boundary is arbitrary at this stage. For the purposes of the RI, the
SWMU area will be that defined by the extent of contamination found.

e. PA/SI soil sample locations were chosen based on magnetic anomalies identified
at the site. No magnetic surveying was done in the trench; therefore no soil
samples were collected there. Three soil borings will be collected in the location
of this trench during this RI. The locations of these samples are shown in Figure 4-
2 and 4-3 included in Attachment D. The ”Feature Identifiers” are the designations
given to the features identified during the aerial photograph analysis.

24. Page 2-3, Section 2.3.3 - According to EPA guidance (EPA, 1989), “…background samples
are collected at or near the site in areas not influenced by site contamination, but in areas
that do have the same basic characteristics as the medium of concern…” If the background
comparison contemplated by the Navy for this site does not satisfy this and other
applicable guidance, then additional background sampling may be required. Provide all
documentation necessary to clearly demonstrate that this guidance is satisfied, or propose
measures to ensure compliance with the guidance.

Navy Response:
Section 2.3.3 refers to the background investigation that has already been conducted for west
Vieques. The background soil data suggested that regardless of location and depth,
background soil constituent concentrations are consistent across west Vieques.

Historical data indicate groundwater migration is northerly. In addition, the data from the
eight wells surrounding the OB/OD pit area suggest the historical activities have had little to
no effect on groundwater in the nearby groundwater. Although the two background wells
proposed for the site are located more than 1,000 upgradient of the OB/OD pit area, they will
be re-sited as far south as possible from the OB/OD pits, but within the same geologic
setting. The actual locations will be identified upon field mobilization.
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25. Figure 2-3 - Several of the previous sample locations (SB-12 to SB-16) are located in the
vicinity of roadways away from OB/OD pits and where the MEC avoidance survey was
conducted. Please clarify the rationale for selecting these sample locations.

Navy Response: The previous PA/SI sample locations (SB-12 to SB-16) were located near the
roadways based on the results of the magnetometer survey. Proposed RI sampling locations
are within the OB/OD pits.

26. Figures 2-3 and 2-4 –
a. Add a legend notation indicating what the grid means.
b. Label or indicate the drainage feature discussed on page 2-2, paragraph 3 (and

elsewhere) in the text.

Navy Response:
a. Quadrants are used in MEC work to identify the area of work. Figures 2-6

through 2-14 and Figures 4-1 through 4-3 have been edited to include a note in the
legend that states: “Quadrants are specified areas of 30 meters by 30 meters.”
Figures are included in Attachments C and D.

b. The ephemeral streams shown on the NWI map have been labeled on Figures 2-1,
2-2, and 2-5 through 2-14 and Figures 4-1 through 4-3, 4-5, and 4-6. All figures are
shown in Attachments C and D.

27. Figure 2-4 –
a. Add a legend notation indicating that the dots represent anomalies from the

geophysical survey.
b. Add a legend notation indicating what the grid means.

Navy Response:
a. The legend of Figure 2-7 has been edited to include a note stating: “Items listed

below were found during the MEC avoidance geophysical survey conducted in
April 2000.” Refer to Attachment C.

b. Please refer to the response to the Page Specific Comment 26a.

28. Figure 2-7 – Clarify the units of perchlorate. The legend notation for units says the
following: “All concentrations are of total metals in µg/L unless noted otherwise.” No
notation is provided for the perchlorate concentration units.

Navy Response: The footnote of Figure 2-10 has been edited to read: “All metals shown are
total metals unless stated otherwise. All concentrations shown are in µg/L.” Please refer to
Attachment C.

29. Figure 2-10 – Clarify what the numbers in red signify.

Navy Response: Figure 2-13 has been revised to make all numbers the same color; there is no
need to differentiate these grids or values. Figure 2-13 is shown in Attachment C.
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30. Page 3-1 to 3-2, Section 3.1 - Please list screening criteria in order of preference and
separate the criteria into two sections based on protection of human health and ecological
receptors. Please consult the following references prior to using values from Canada or
the Netherlands: Jones, D.S. et al, 1997 and Suter, G.W. and Tsa C.L., 1996.

Navy Response: Please see the response to EPA Comment 23 for the screening criteria.

31. Page 3-1, Groundwater Bullets - Include MCLs as screening criteria to be consistent with
the discussion of the identification of Contaminants of Potential Concern (COPCs) on page
5-2, Section 5.2.1.

Navy Response: MCLs will be added as screening criteria and are shown in the response to
EPA Comment 23.

32. Page 3-1, Section 3.1, Soil Screening Criteria - Include EPA Eco-SSLs (EPA, 2003) in the list
of screening criteria.

Navy Response: Please see the response to EPA Comment 23. The latest version of the EPA
Eco-SSLs (2005) are included in the revised set of soil screening criteria that will be used in
the ERA.

33. Page 3-1, Section 3.1, Migration to Groundwater - Provide supporting calculations for the
use of a DAF of 20 for the Migration to Groundwater SSLs.

Navy Response: Please refer to response to comments 13 and 16 above. Though the intent
was to use an SSL value based on a DAF=20, the draft work plan used DAF=2 based SSL
values to screen the soil data for soil-to-groundwater leachability. During the RI, a site-
specific DAF will be estimated using site hydrogeological parameters as input factors for the
EPA guidance based SSL estimations.

34. Pages 3-2 and 3-3, Section 3.2 –
a. Provide available analytical data that quantifies organic content of the soil (e.g., Total

Organic Carbon [TOC]). This information will be useful in evaluating the fate and
transport of contaminants (e.g., retardation, attenuation) at the site and the degree to
which contaminants could leach to groundwater.

b. Clarify if the locations of existing sampling were consistent with areas of known fuel
destruction/use. Earlier descriptions of site activities noted the destruction of fuels
at the site, yet no fuel constituents/residues were detected in the sampling. Fuel
destruction may have been a minor component of activities conducted at the site.
Alternatively, fuel destruction may have been conducted in areas different from the
sample locations.

c. Provide additional information concerning the depths of pits excavated at the site for
material disposal/destruction and the typical depth to groundwater in these areas.
This information may be helpful in targeting sampling depths and evaluating the
proximity of contaminant release to groundwater.
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d. Provide information concerning the groundwater classification at this site, proximity
to water supply wells and productive groundwater aquifers containing potable
quality water, and potential for saltwater intrusion.

e. Include a discussion of current and future land uses at the site and a description of
the conceptual site model provided in Figure 3-2 clarifying the current
understanding of the site and potential receptors.

Navy Response:
a. TOC data were not collected during the PA/SI. TOC data will be collected during

the RI as shown in the revised Tables in Attachment A. The TOC results will be
used in the future dilution and attenuation factor estimations, and other chemical
fate and transport behavior discussions.

b. The previous soil sampling was done in the vicinity of the buried metal anomalies
identified during the magnetometer survey. The areas where the destruction of
fuels occurred was most likely in the OB/OD pits, which will be sampled during
this RI as specified in the Work Plan, Section 4.3.4 Soil Sampling.

c. The suspected OB/OD pits at SWMU 4 are characterized on the landscape by
varying sizes of surface depressions. The depressions range from approximately
500 square feet to 1,000 square feet in size. OB/OD pits were generally shallow and
circular in nature with depressions approximately 20 feet diameter, surrounded by 2
foot berms at ground surface (CH2M HILL, March 2004 Draft MEC RI). Soil borings
and subsurface soil sample collection will be conducted in a manner consistent with
that developed by the Technical Subcommittee (see response to comment 12a).

The groundwater at the site ranges from approximately 7 to 28 ft bls in the SWMU
4 monitoring wells which are located in the vicinity of the OB/OD pits.

d. The following information has been added to Section 2.2.2 Site-Specific Geology
and Hydrogeology “A search of historical records regarding Vieques groundwater
resources (i.e. USGS, ATSDR, Navy) indicates there is no official use designation
of the Resolucion Valley aquifer. Groundwater sampling results during the 2000
PA/SI at SWMU 4 identified salinity values of around 9.4 ppt and TDS values of
approximately 8900 mg/L. Historical records do indicate that the Resolucion
Valley aquifer has high TDS and salinity, is not currently being used as a potable
water source (since 1978, potable water has been supplied via pipeline from the
main island of Puerto Rico), and was not a primary source of potable water prior
to installation of the pipeline (most of the potable water was supplied by
Esperanza Valley aquifer). However, in accordance with EQB regulations, the
groundwater at SWMU 4 would be considered potable based on the TDS values
being below 10,000 mg/L. According to the USGS Open-File Report 95-368
entitled Water Wells on Isla de Vieques, Puerto Rico (1995), there are no water
wells located within approximately 2 miles of the SWMU 4 site.”

e. The following three subsections have been added to Section 3.2 Conceptual Site
Model:
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“3.2.1 Current and Future Site Use
3.2.1.1 Surrounding Land Use

Western Vieques is bounded by water on three sides: Vieques Sound to
the north, Vieques Passage to the west, and the Caribbean Sea to the
south. The east land-based border is controlled by the Puerto Rico
Department of Natural Resources, the Puerto Rico Port Authority, and
private landowners. The Vieques Municipal Airport property lies
adjacent to the northeast portion of the site where the abutting property
provides the runway approach clear zone. South of the airport is
undeveloped land managed by the Puerto Rico Department of Natural
Resources. Further south lays the area known as the “South La Hueca”
parcel, an area inhabited by individual landowners with private homes,
small pastures, and farms.

3.2.1.2 Existing Site Land Use
Little activity has occurred within the property boundaries of the former
NASD since land transfer proceedings in 2001. Access to the SWMU 4 area is
currently restricted by fences due to the presence of MEC/UXO. Access roads
are gated and locked with signage indicating the potential danger associated
with the area. A chain link fence encompasses a large portion of the 400-acre
buffer zone, including the shoreline to the south of the site. Vehicle access to
the SWMU 4 area is limited to the main access road, which is gated, that
originates at the paved road leading to Mt. Pirata.

Since access has been restricted, the site has been managed as a wildlife refuge
by the DOI’s Fish and Wildlife Service (FWS), Caribbean Division. Although
access is restricted, there is evidence of trespassing, primarily in the form of
crabbing equipment. Trespassers have also been seen on site rustling wild
horses.

Currently the site is inactive and is located within fenced area of the former
NASD, thus has no human receptor exposures other than potential trespassers.

3.2.1.3 Anticipated Site Land Use
The FWS is in process of preparing a Comprehensive Conservation
Plan/Environmental Impact Statement (CCP/EIS) for Vieques National
Wildlife Refuge that will provide long term guidance for the management and
public use of these lands. It is anticipated that future land use scenarios for
western Vieques including the SWMU 4 area will be addressed in that
document. A preliminary land use plan for the SWMU 4 has been developed
by FWS that includes an observation tower(s) and associated trails for nature
observation and other recreational activities, including usage of beaches along
the southern boundaries of the site.

For conservative evaluation, the future land use is assumed to include exposure to human
receptor groups such as maintenance workers, construction workers, industrial workers,
recreational visitors, and residential receptors. The exposure routes are assumed to
include site soil and groundwater exposures through incidental ingestion, dermal contact
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and inhalation. The ecological receptors are assumed to include plants and animals
within the SWMU 4 area. Additionally, surface runoff to the ephemeral stream and the
lagoon will be considered, as appropriate, in the human health and ecological risk
assessments.

The potential migration pathways, exposure points, and potential receptors were
considered during development of the sampling and analysis protocol for SWMU 4
included in this Work Plan. The proposed sampling and analysis protocol is presented
in Section 4. The preliminary CSM will be revised upon collection of data during the RI
and included in the RI Report.”

The Conceptual Site Model is shown as Figure 3-1 and a description of the CSM is
included in Section 3.2 Conceptual Site Model, which includes a current understanding
of the site and potential receptors.

35. Figure 3-2 –
a. Include the construction worker as a potential human receptor for surface soil. The

construction worker is exposed to surface as well as subsurface soil for all exposure
pathways except for root uptake since the construction worker does not spend all
their time in an excavation. EPA 2001 describes the Construction Worker as a short-
term receptor who is exposed to soil contaminants during the workday for the
duration of a single construction project (typically a year or less). The activities for
this receptor typically involve substantial on-site exposures to surface and
subsurface soils. The construction worker is expected to have a very high soil
ingestion rate. EPA assumes the Construction Worker to be exposed to
contaminants via the following direct and indirect pathways: incidental soil
ingestion, dermal absorption, inhalation of volatiles outdoors, and inhalation of
fugitive dust.

b. Replace the “?s” with “X” and evaluate a future residential land use scenario.
c. Include the residential receptor as a potential human receptor for subsurface soil

Future residents could become exposed to subsurface soils through a variety of
mechanisms, including excavations for residential building foundations.

d. Given the scope and duration of ordnance-related activity at this site, a threat to
public safety will remain due to the potential presence of energized materials.
Physical hazards are also likely to be present due to exposed metals (e.g., cuts,
scrapes).

e. Clarify why an adult would not be exposed to surface water/sediment at this site,
while a resident child would be exposed to these environmental media.

f. Clarify why contamination may only be present in subsurface soil as a result of
leaching. The report documents that munitions were encountered in subsurface soil
and therefore may be a source of subsurface contamination.

g. Clarify why construction workers will not be exposed to groundwater, which is
present at 7 feet bgs in some portions of this site.

Navy Response:
a. Figure 3-2 has been revised to include a construction worker exposure scenario for

SWMU 4, consistent with the HHRA protocol presented in the Master QAPP
(which will be revised, as necessary, based on agency comments and included in
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the final Master QAPP). The exposure routes and exposure assumptions will be
consistent with the HHRA protocol presented in the Master QAPP (which will be
revised, as necessary, based on agency comments and included in the final Master
QAPP). Revised Figure 3-2 is included as Attachment C.

b. Figure 3-2 has been revised as requested (Attachment C).
c. The residential exposure scenario for subsurface soil will be included, which is

consistent with the HHRA protocol in the Master QAPP (revised based on agency
comments).

d. Comment noted. MEC removal activities are ongoing to address the safety
concerns.

e. Exposure to surface water/sediment would take place in a recreational manner.
Therefore, Figure 3-2 has been revised to show recreational adult, child, and youth
receptors for surface water/sediment (Attachment C).

f. As stated in the response to comment 11, no MEC items were found below a depth
of 12 inches (CH2M HILL, March 2004 Draft MEC RI).

g. Based on the wells installed during PA/SI at SWMU 4, the majority of the site
groundwater is approximately 28 ft bls. Only the wells located close to the edge of
the site indicated groundwater presence at shallower depth. Direct exposure to
groundwater during excavation or construction activities will be identified as a
potentially complete exposure pathway in this work plan. During the RI, this
pathway will be re-evaluated to determine if it is a potentially complete pathway.

36. Page 4-1, Section 4 – The site investigation should include data collection for hydraulic
conductivity and grain size, which will contribute to the evaluation of the fate and
transport of contamination at the site.

Navy Response: Grain size analysis will be performed and slug testing will be conducted
during the RI to collect data for hydraulic conductivity and fate and transport analysis.
Please refer to the Navy’s response to comment 6b for additional information.

37. Page 4-1, Paragraph 3 – See comment regarding Page 2-8, Paragraph 5 for clarification if
the 1,792 MEC items includes both buried and un-buried items. Page 4-1, Paragraph 3
indicates that 1,300 buried MEC items were detected during the geophysical survey.

Navy Response: See response to comment 20.

38. Page 4-4, Section 4.3.1.3 - Clarify that surface and subsurface soil sampling will be
conducted in areas where BIP methods are used to eliminate munitions.

Navy Response: Based on the geophysical and MEC removal activities that were conducted
as part of the PA/SI, it is unlikely that any BIPs will be required during the upcoming MEC
removal activities. However, should BIPs be required, surface soil sampling will be done at
representative BIP locations. In other words, based on the type of items included in the BIPs,
a surface soil sample will be collected at sufficient locations to account for all munitions
items included in BIPs. Surface soil samples will be sufficient because data collected to date
show that no MEC items have been found below 12 inches. The following has been added at
the end of Section 4.3.1.3: “Based on the geophysical and MEC removal activities that were
conducted as part of the PA/SI, it is unlikely that any BIPs will be required during the
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aforementioned removal activities. However, if BIPs are required, additional soil sampling
will be conducted, as described in Section 4.3.4.”

The following has been added as another bullet item in Section 4.3.4: “If BIPs are required, a
surface soil sample will be collected at a sufficient number of BIP locations to account for all
munitions items included in the BIPs.”

39. Page 4-5, First Bullet – Clarify the distance between the two monitoring wells discussed in
the bullet and OB/OD Pits 14, 15, and 16.

Navy Response: The proposed monitoring wells (MW-13, MW-14, and MW-15), as shown on
Figure 4-1 in Attachment D, have been relocated to be immediately adjacent to pits 14, 15,
and 16.

40. Page 4-5, Second Bullet – Provide the basis for installing monitoring well NDW04MW15
200 feet from the area targeted for monitoring. A location closer to the source area may be
warranted.

Navy Response: The monitoring well will be placed within or adjacent to the OB/OD Pit 14,
depending upon rig accessibility. The new proposed location (approximate) is shown on
Figure 4-1 in Attachment D.

41. Page 4-5, Third Bullet – According to EPA guidance (EPA, 1989), “…background samples
are collected at or near the site in areas not influenced by site contamination, but in areas
that do have the same basic characteristics as the medium of concern…” Provide
documentation that the areas selected for groundwater background sampling satisfy this
and other applicable guidance.

Navy Response: Please see the response to comment 24.

42. Pages 4-5 and 4-6, Section 4.3.3 –
a. Add VPH and EPH analyses to the suite of analysis for this site due to the history of

past disposal/destruction of fuels.
b. Clarify if low stress (low flow) sampling will be conducted consistent with Region II

guidance (GW Sampling SOP Final, March 16, 1998). Provide details of procedures
that will be followed and equipment used (e.g., bladder pumps, flow-through cell,
etc.)

c. For consistency, the list of analyses discussed in the text should be the same as that
presented in Table 4-2.

Navy Response:
a. Please refer to the response to the Page Specific Comment 3.
b. Yes, low flow sampling will be conducted in accordance with the EPA’s “Low-

Flow” guidance, if possible (i.e., well capacity is sufficient to permit adherence to
the guidance). The text in section 4.3.3, second paragraph, third sentence has been
revised as follows: “Afterward, the wells will be purged and sampled in
accordance with EPA’s ‘Low-Flow’ guidance document, if possible. The Low-Flow
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guidance document is found in the Master Work Plan as a SOP (CH2M HILL,
January 2001).”

c. The text of section 4.3.3 has been revised to state: “The nine newly installed
monitoring wells and seven existing wells (MW-04 destroyed) will be sampled for
VOCs, SVOCs, pesticides, PCBs, total and dissolved metals, and explosives
(including perchlorate), IC anions, and alkalinity,”

43. Page 4-6, Table 4-2 –
a. The laboratories must use the most current Contract Laboratory Program (CLP)

Statements of Work (SOWs) for semivolatile organic compounds (SVOCs),
pesticides/polychlorinated biphenyls (PCBs), and metals as is being done for the
volatile organic compound (VOC) method. Therefore, OLC02.1 must be changed to
OLC03.2 for SVOCs and pesticides/PCBs and ILM04.0 must be changed to ILM05.3
for metals. It should be noted that the SVOC list in OLC03.2 contains additional
compounds in comparison to OLC02.1.

b. It is unclear why the ion chromatograph anions and alkalinity analyses are proposed
for groundwater. These are being used for surface water samples to determine
hardness to support ecological screening. The Conceptual Site Model presented in
Figure 3-2 does not indicate ecological exposures associated with groundwater.

Navy Response:
a. The laboratory contractor will be instructed to use the most recent CLP methods

for the individual analytical fractions. SVOC, VOC, Pesticides/PCBs will use
SOM01.1. The metals will use method ILM05.3. Revised Table 4-2 is included in
Attachment A.

b. The anion and alkalinity analyses proposed for groundwater and surface water are
being incorporated to supply data to assist with the SSL criteria determination for
the site (Tables 4-2 and 4-4, respectively). Hardness has been added to the surface
water analyte list, but will only be analyzed if the sampled surface water is
freshwater (salinity less than one part per thousand) based upon field
measurements of salinity when the surface water samples are collected. Revised
Tables are included in Attachment A.

44. Page 4-6, Paragraph 1 – Clarify that temperature, pH, dissolved oxygen and conductivity
readings will be collected using a sonde within a flow through cell.

Navy Response: The field parameters will be collected in accordance with the Master Work
Plan SOPs. A sonde within a flow through cell is not listed in the SOPs as a required piece
of equipment. However, normally a sonde within a flow through cell is used during the
groundwater sampling events. Parameters to be collected during groundwater sampling are
listed in Section 4.3.3 Groundwater Sampling and Analysis, Page 4-6, first paragraph.

45. Page 4-6, Section 4.3.4, Paragraph 1 - Collect deeper surface soil samples in those areas
where the expanded PA/SI samples indicated potential contamination at 0 to 6 inches,
unless historical data indicates that contamination is restricted to the 0 to 6 inch bgs
interval.
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Navy Response: Please refer to response to Page Specific Comment 12b. The Navy does not
intend to collect additional, deeper surface soil samples at the previous PA/SI surface soil
sampling locations. The RI soil sampling locations address the possible source areas more
appropriately because the locations were selected based on more comprehensive information
than was available during the PA/SI.

46. Pages 4-6 and 4-7, Section 4.3.4 - Provide the rationale for the selection of the location of
the samples to be collected at the northwest of the site. For example, it would be helpful
to know if the samples will be collected in areas where signs of surface runoff are visible
or if such features have been observed at the site.

Navy Response: The soil boring locations shown adjacent to the lagoon in Figure 4-2 are
approximate. The actual locations will be based on field observations made upon
mobilization. Further, if there are multiple obvious discharge locations from surface runoff
observed by the field staff, additional samples will be collected during the field effort. The
following has been added after the first sentence of the second bullet on page 4-7: “The
locations of the borings are intended to coincide with locations where overland runoff from
the site likely enters the wetland area. Therefore, the exact locations and exact numbers of
samples will be selected in the field. Field personnel will look for overland runoff features,
such as ephemeral streams, small rivulets, topographically low and sloped areas, and deltas
in the lagoon, to select the actual soil boring locations.”

47. Section 4.3.4 - Clarify which figure shows the location of the soil boring to be completed in
the drainage feature to the southwest of OB/OD Pit 12.

Navy Response: Figure 4-1 through 4-4, and 4-6 have been revised to add the sample IDs for
the proposed sampling locations and are shown in Attachment D.

Three surface soil samples, SS-43 through SS-45, are proposed to be collected in the
ephemeral stream adjacent to the OB/OD pits, and three surface soil samples, SS-50 through
SS-53 are proposed in the northern-most ephemeral stream. If water is present at the time of
collection, surface water samples will be collected and the soil samples will be collected from
the top 6 inches of material and designated sediment samples. If the ephemeral stream is dry
during collection, the samples will be collected from the top 24 inches of material and
designated surface soil samples. The text of section 4.3.4, fourth bullet, has been revised as
follows, “Three soil borings (SS-43 through 45) will be completed in the ephemeral stream to
the south-southwest of OB/OD Pit #12, and four soil borings (SS-50 through 53) will be
completed in the ephemeral stream to the north of the site to assess if there is contamination
in the stream resulting from surface water runoff . The location of the soil borings are shown
on Figures 4-2 and 4-3. The proposed locations on the figures are approximate and the actual
placement of the sample locations (upstream for background, adjacent to runoff from site,
and mouth of stream near outlet to the sea or lagoon) will be chosen based on field
observations such as surface water runoff channels, depositional environments, and wetland
vegetation. If the sample location is dry during collection, the depth of the surface soil
sample will be 0 – 2 ft. If the sample location is wet during collection, the depth of the
sediment sample will be 0 – 6 inches. The samples will be analyzed for the full TCL/TAL
analyte list, explosives, and perchlorate.”
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48. Page 4-6, Section 4.3.4, 1st bullet – The text states that the full TCL/TAL analyte list will be
performed for soil samples. However, Table 4-3 does not include cyanide which is part of
this list. Clarification is needed whether cyanide analysis is needed in soil samples, or
other matrices as well, for this investigation.

Navy Response: The full TCL/TAL metals list will include cyanide. The text and table in this
section have been revised to reflect this.

49. Page 4-6, First Bullet –
a. Collect additional soil from the 0.5 to 2 foot interval to fully characterize the surface

soil interval.
b. Clarify if soil samples will be screened for the presence of VOCs using a jar

headspace procedure.
c.

Navy Response:
a. Since the Draft Work Plan was issued, the regulatory agencies for Vieques issued

selection criteria guidance for surface soil samples specifically for Vieques. Based
on the selection criteria, the majority of the SWMU 4 sampling area meets the
selection criteria for collection of surface soil samples from 0 to 12 inches. That is,
most of the area is not suitable for land crab habitat, and ecological receptors are
potential receptors at the site. Further, no VOCs were detected in the surface or
subsurface soil collected during the PA/SI. Therefore, the text of the Work Plan
has been revised to identify a 0-to12-inch depth for surface soil sample collection
at locations away from the lagoon and ephemeral stream, and a 0-to-24-inch depth
for surface soil sample collection at the locations immediately adjacent to the
lagoon and within the ephemeral stream (if the stream is dry at the time of
sampling).

b. The text of this section has been revised to reflect the most recent subsurface soil
sampling procedure agreed upon by the Technical Subcommittee (modified
slightly to include a sample from the bottom of the pits, if distinguishable and if
below 6 feet). Another paragraph has been inserted after the four bullets in this
section which describes the subsurface soil sampling procedures. The text has
been revised as follows, “At each location, a subsurface soil sample will be
collected at a 2-ft interval within the 2 to 6 ft zone, based on where visual and/or
PID screening suggests the presence of contamination. In the absence of visual
or screening evidence of potential contamination, the subsurface soil sample will
be collected from the 4 to 6-ft interval (or just above the water table or bedrock,
if encountered before this depth). If the bottom of the pits are identified below 6
feet, an additional sample will be collected from the interval that coincides with
the bottom of each pit. If bedrock is found deeper than 6 feet, and if soil
contamination is suspected below 6 feet (and/or bottom of pits), based on visual
and/or PID screening, an additional subsurface soil sample will be collected from
the interval where the highest level of contamination is suspected. The PID
readings will be taken directly from the split spoons or direct-push liners upon
opening them”
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50. Page 4-7, First Bullet –
a. Provide the rationale for sampling subsurface soil at the 4 to 6 foot depth interval.

According to the Conceptual Site Model (Section 3.2), groundwater occurs at depths
ranging from 7 to 28 feet bgs. Subsurface soil samples may need to be collected
from depths other than 4 to 6 feet bgs (i.e., the capillary fringe, highest field
screening measurement, visual staining, etc.).

b. Clarify if a field screening procedure will be used to select samples with observable
contamination. Select samples would then be submitted for laboratory analysis.

c. Add VPH/EPH analyses due to the history of past disposal/destruction of fuels.

Navy Response:
a. Please refer to the response to Page Specific Comment 49b.
b. Please refer to the response to Page Specific Comment 49b.
c. Please refer to the response to Page Specific Comment 3. Because TPH is a

composite of various hydrocarbons and SWMU 4 is not a UST site, environmental
media samples will be analyzed for petroleum-related constituents (e.g., VOCs,
PAHs) for which risk-based screening criteria are available and for which
quantitative risk assessments can be performed, rather than analyzed for TPH.

51. Page 4-7, Third Bullet –
a. Clarify why only one sample will be collected from the drainage feature.
b. Describe the rationale/procedure for selecting the sample location in the drainage

feature.
c. Identify from what depth the drainage feature soil sample will be collected.

Navy Response:
a. Please refer to the response to the Page Specific Comment 47.
b. Please refer to the response to the Page Specific Comments 46 and 47.
c. Please refer to the response to the Page Specific Comment 47.

52. Page 4-7, Table 4-3 –
a. As previously discussed, add VPH/EPH analyses due to the history of past

disposal/destruction of fuels.
b. Include analysis of TOC. This information will be useful in evaluating the fate and

transport of contaminants (e.g., retardation, attenuation) at the site and the degree to
which contaminants could leach to groundwater.

c. Distinguish the number of surface soil samples and subsurface soil samples
separately.

d. Include pH and total organic carbon content (by Lloyd Kahn method) for surface
and subsurface soil samples.

Navy Response:
a. Please refer to the response to Page Specific Comments 3 and 50c.
b. TOC has been added to the list of analyses for soil samples. Revised Table 4-3 is

shown in Attachment A.
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c. Table 4-3 has been edited to include separate columns for surface soil and
subsurface soil samples to be collected. Revised Table 4-3 is shown in Attachment
A.

d. pH and TOC have been added to the list of analyses for soil samples. Revised
Table 4-3 is shown in Attachment A.

53. Page 4-7, Section 4.3.4, Table 4-3 – The laboratories must use the most current CLP SOWs for
VOCs, SVOCs, pesticides/PCBs, and metals. Therefore, OLM04.2 must be changed to
OLM04.3 for VOCs, SVOCs, and pesticides/PCBs and ILM04.0 must be changed to ILM05.3
for metals.

Navy Response: The laboratory contractor will be instructed to use the most recent CLP
methods for the individual analytical fractions. SVOC, VOC, Pesticides/PCBs will use
SOM01.1. The metals will use method ILM05.3. Revised Table 4-3 is shown in Attachment
A.

54. Page 4-8, Section 4.3.5 – The rationale for each surface water sample location should be
presented.

Navy Response: Regarding the lagoon samples, the lagoon has been labeled in Figure 4-3 as
shown in Attachment D. The sample symbols designate them as surface water/sediment (see
legend). Similar to the soil sample locations around the lagoon, the surface water/sediment
sample locations shown in the lagoon are approximate. As stated in the response to
comment 46, the soil sample number and locations adjacent to the lagoon will be selected in
the field, based on visual observations of potential preferable runoff pathways. A similar
logic will be used to select the surface water/sediment sampling locations in the lagoon.
Preference will be given to where ephemeral streams, if identified, discharge to the lagoon.
This rationale has been added to Section 4.3.5.

55. Page 4-8, Section 4.3.5, Paragraph 3 - According to EPA guidance (EPA, 1989),
“…background samples are collected at or near the site in areas not influenced by site
contamination, but in areas that do have the same basic characteristics as the medium of
concern…” Provide supporting information that the areas selected for surface water
background sampling satisfy this and other applicable guidance.

Navy Response: Laguna Arenas, where the surface water and sediment samples were
collected that are proposed as background for the lagoon samples to be collected during the
SWMU 4 RI, is the closest lagoon environment that is outside the potential influence of the
historical OB/OD activities at the site.

56. Page 4-9, Table 4-4 - The laboratories must use the most current CLP SOWs for SVOCs and
metals as is being done for the VOC and pesticide/PCB methods. In addition, the method
currently cited for SVOCs is a low-medium concentration method. As is done for the other
parameters, the low-level CLP SOW (OLC03.2) must be used and not OLM04.2. This method
would also yield quantitation limits consistent with those cited in Appendix F for SVOCs.
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Navy Response: The laboratory contractor will be instructed to use the most current
promulgated low concentration CLP analytical methods as defined by USEPA for each
matrix type. The analytical methods to be used for analysis of samples are outlined in the
revised Table 4-4 in Attachment A.

57. Page 4-9, Section 4.3.6, Table 4-5 - The laboratories must use the most current CLP SOWs for
VOCs, SVOCs, pesticides/PCBs, and metals. Therefore, OLM04.2 must be changed to
OLM04.3 for VOCs, SVOCs, and pesticides/PCBs and ILM04.0 must be changed to ILM05.3
for metals.

Navy Response: The laboratory contractor will be instructed to use the most recent CLP
methods for the individual analytical fractions. The method will be SOM01.1 for VOCs,
SVOCs, and pesticides/PCBs analysis; CLP method ILM05.3 for metals analysis. Methods
that will be used are outlined in the revised Table 4-5 in Attachment A.

58. Table 4-5 - Please include total organic carbon content for sediment samples, as this
information may be needed to establish applicable ecological sediment screening criteria.

Navy Response: Table 4-5 has been edited to include Total Organic Carbon as a sampling
parameter (Attachment A).

59. Tables 4-4 and 4-5 – Analyses for petroleum carbon ranges (e.g., VPH and EPH) should be
included given the sites history of fuel destruction.

Navy Response: Please refer to the response to Page Specific Comments 3 and 50c.

60. Page 4-10, Section 4.5.1 – The text implies that laboratory method detection limits (MDLs)
will be compared to the screening criteria. It should be noted that the quantitation limits
should be compared to the screening criteria and not the MDLs. The MDL is a statistically
derived number and is not an accurate measurement of the lowest concentration the
laboratory can reliably detect.

Navy Response: The issues concerning accuracy and precision at the “MDL” level are
understood. The “MDL” value demonstrates a minimum concentration of an analyte that
can be identified, measured, and reported with 99% confidence that the analyte
concentration is greater that zero but Type I and II errors will occur at this level of
quantitation. The CLP analytical methods use a pre-determined CRDL but in addition the
laboratory will derive an IDL that is based upon sample mass, dilution factors, and moisture
content. Like the “MDL”, the IDL has similar issues of Type I and II errors. ProUCL
software will be used to calculate UCLs for exposure point concentrations (EPCs) in the risk
assessment. Consistent with EPA guidance (EPA, 1989), for non-detected concentrations,
elevated CRDLs (where one-half the CRDL exceeds the maximum detected concentration)
will be eliminated from the dataset prior to using ProUCL to calculate the EPC. The
uncertainty introduced by this approach will be discussed in the uncertainty section of the
risk assessment.

61. Figure 4-1 –
a. Label the proposed well locations with the proposed well identifiers.
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b. Clearly label/identify the drainage feature and mangrove swamp.

Navy Response:
a. Please refer to response to EPA comment 35. The figure has been revised with

well identifiers (Attachment D).
b. The ephemeral streams within SWMU 4 have been identified and the Laguna

Boca Quebrada has been labeled on Figure 4-1 as shown in Attachment D.

62. Figure 4-2 – Clearly label/identify the drainage feature and mangrove swamp.

Navy Response: Figure 4-2 has been edited to include the ephemeral streams and Laguna
Boca Quebrada. Figure shown in Attachment D.

63. Figure 4-2 – Clarify the relationship between the proposed soil sample locations and the
ground scar identified in Figure 2-2 as PI-01. Also, aerial photograph (Figure 2-2) depicts
a road extending due north from the center of SWMU 4. This road does not appear on the
figures in this work plan. The Work Plan should discuss the history of this road and
summarize activities that may have occurred on it. The Work Plan should also clarify
whether this road provided access to OB/OD areas within SWMU-04. The Work Plan
should clarify what activities have been conducted to investigate potential OB/OD along
this road. If no such activities have been conducted, the Work Plan should propose
activities to investigate potential OB/OD.

Navy Response: Four surface soil and subsurface soil boring locations have been added to
the RI Work Plan. The PI-01, PI-02, PI-03 and PI-04 sampling locations are shown in Figure
4-2 (Attachment D). Each SS/SB location will be collected in the approximate center of each
ground scar/probable stain. To clarify the rationale, a fifth bullet has been added to text of
section 4.3.4 which states, “Four soil borings will be completed in PI-01, PI-02, PI-03 and PI-
04 to assess if there is contamination in these photo identified areas. Each SS/SB location
will be collected in the approximate center of each ground scar/probable stain. The samples
will be analyzed for the full TCL/TAL analyte list, explosives and perchlorate, and the other
parameters listed in Table 4-3.”

After reviewing the historical aerials, the road is present in the 1967 aerial but there is no
indication of OB/OD activity along the roadside. The road does not appear on the 1999 aerial
due to vegetation growth. Based on the geophysical investigation, there is no evidence of
OB/OD activities along the roadside.

64. Figure 4-3 - Please clarify why sediment sampling is not proposed for the western shore
area. Although the topographic figure is difficult to read, it appears that the topography
slopes down toward the west. Sampling in this area would be useful for determining if
surface runoff has occurred in areas of the beach unaffected by tidal action.

Navy Response: Surface water and sediment samples will be collected in the lagoon in
accordance with the response to comment 54. Additionally, soil samples (or surface water
and sediment samples) will be collected in the ephemeral streams located on the site in
accordance with the response to comment 47. The topographic information identified from
the topographic map and based on the site visit conducted by the Technical Subcommittee in
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May 2005 suggests surface runoff from the site flows primarily toward the ephemeral stream
south of the pit area and toward the lagoon in the northwest (likely via the other significant
ephemeral stream at the site). No sampling of the sea will be conducted during the RI, as
discussed in response to EPA comment 8.

65. Page 5-1, Section 5.2, Paragraph 1 - Clarify how the RAGS Volume II, Environmental
Evaluation Manual, will be used in the human health risk assessment (HHRA).

Navy Response: To ensure consistent application of risk assessment protocol across
Vieques, Section 5 has been deleted from the document and the HHRA approach in the
Master QAPP referenced in Section 3.1.

66. Page 5-2, Section 5.2, Paragraph 2 - Please note in the text that a preliminary conceptual
site model has been developed for this site and is presented in Figure 3-2. Please revise
this paragraph to discuss the preliminary CSM and the current understanding of the site.

Navy Response: To ensure consistent application of risk assessment protocol across
Vieques, Section 5 has been deleted from the document and the HHRA approach in the
Master QAPP referenced in Section 3.1. Additional information regarding the SWMU 4 land
use has been added to Section 3; the response to the Page Specific Comment 34e describes
this.

67. Page 5-2, Section 5.2.1, Paragraph 1 - The first sentence states that “Existing analytical data
from SWMU 4 will be evaluated for a quantitative risk assessment…” Other sections of
the report indicate that the data collected from the remedial investigation will be included
in the risk assessment. Please clarify this here as well.

Navy Response: To ensure consistent application of risk assessment protocol across
Vieques, Section 5 has been deleted from the document and the HHRA approach in the
Master QAPP referenced in Section 3.1. All applicable site data (historical and newly
gathered) will be utilized for a comprehensive understanding of nature and extent and
potential risks.

68. Page 5-2, Section 5.2.2, Paragraph 1 - Please discuss available land use data and sampling
data from the PA/SI in conjunction with the preliminary conceptual site model provided
in Figure 3-2 in this section. Please identify data gaps that will be addressed in the RI. If
additional land use data or information on receptors will be obtained during the RI, please
discuss in this section.

Navy Response: The available land use information is included in the revised text for CSM
in Section 3.0, as included in responses to comments 34e and 35 above. To ensure consistent
application of risk assessment protocol across Vieques, Section 5 has been deleted from the
document and the HHRA approach in the Master QAPP referenced in Section 3.1.
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69. Page 5-3, Section 5.2.2, Paragraph 2 - Please clarify the third sentence of this paragraph.

Navy Response: To ensure consistent application of risk assessment protocol across
Vieques, Section 5 has been deleted from the document and the HHRA approach in the
Master QAPP referenced in Section 3.1.

70. Page 5-3, Section 5.2.2, Paragraph 3 - Please clarify whether the various recreational
scenarios will be evaluated separately in the risk assessment or will be evaluated to
develop exposure parameters for a general recreational exposure scenario.

Navy Response: Please refer to the response to Comment 35e. The recreational scenario will
be evaluated consistent with the Master QAPP (revised, as necessary, based on agency
comments). To ensure consistent application of risk assessment protocol across Vieques,
Section 5 has been deleted from the document and the HHRA approach in the Master QAPP
referenced in Section 3.1.

71. Page 5-3, Section 5.2.2, Paragraph 5 - Please clarify what is meant by “appropriate
representative exposure pathways.” Typically, complete exposure pathways are
evaluated for each scenario in the risk assessment. Also, EPA RAGS Part D guidance
requires that all exposure pathways considered but excluded from evaluation be
identified and an explanation given as to why the pathway will not be evaluated in the
risk assessment. Please ensure that the conceptual site model submitted in accordance
with this EPA guidance includes this information.

Navy Response: The most conservative complete pathways for each potential scenario will
be quantitatively evaluated, while the less conservative pathways will be evaluated
qualitatively. For example, the most conservative of the recreational use scenarios (such as
hunting or fishing) will be quantitatively evaluated and the less conservative recreational
scenario (such as wildlife photographers) will be evaluated qualitatively. This approach is
described in the HHRA protocol of the Master QAPP. As noted above, Section 5 will be
deleted from the document.

72. Page 5-3, Section 5.2.2, Paragraph 6 - Please provide a reference for the EPA guidance that
will be used in developing values representing the 95% upper confidence limit of the
mean for each contaminant.

Navy Response: The risk assessment procedures followed are detailed in the HHRA
protocol added to the Master QAPP. The EPCs will be estimated using EPA’s ProUCL tool
referenced below (or the most current version available at the time the risk assessment is
prepared).
“EPA, 2004a. ProUCL, to calculate the exposure point concentration (EPC), ProUCL, Version
3.0. Prepared by Lockheed Martin Environmental Services). April 2004.”

73. Page 5-3 ,Section 5.2.2, Paragraph 7 - PREQB does not support the evaluation of a 0.5-acre
portion of the site for risk assessment purposes. PREQB requests that each area impacted
by contamination is adequately defined and characterized and exposure point
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concentrations representing the 95% upper confidence limit of the mean or the maximum
for each area impacted by contamination (whichever is lower) are used to evaluate
exposure to each receptor. Please note that “relevant data” should only include that data
for each area impacted by contamination.

Navy Response: The proposed approach for the EPC estimation is presented in the Master
QAPP. As noted above, Section 5 has been deleted from the Work Plan. Only relevant data,
based on area of contamination, will be used for site EPC estimation. The area of
contamination will determine the size of the site that is used in the EPC estimation.

74. Page 5-4, Section 5.2.2, Paragraph 3 - Please clarify why only soils within the uppermost 6
feet will be evaluated for direct exposure during excavation. Please define the depths
associated with surface and subsurface soil.

Navy Response: Please see the responses to comments 12a and 12b for the surface soil and
subsurface soil sampling depths. Subsurface soil to a maximum depth of 6 feet will be
evaluated for direct exposure, which is consistent with EPA Region II policy. Soil deeper
than 6 feet are unlikely to be encountered during construction activities.

75. Page 5-4, Section 5.2.2, Paragraph 4 - The initial understanding of the fate and transport of
all contaminants identified based on previous investigations at this should be provided
here. If the data from the PA/SI is insufficient to determine preliminary fate and
transport mechanisms and pathways for this site, please identify this data gap and discuss
what data will be collected during the RI to address this data gap. This comment applies
to Section 5.3.1.1 also. Please do not dismiss exposure pathways from quantitative
consideration in the risk assessment until the RI data is collected and evaluated. For
example, the inhalation of volatiles in ambient air volatilizing from soil exposure pathway
should not be excluded from quantitative evaluation based solely on data collected during
the PA/SI. The lack of volatiles in surface soil is based only on samples collected from 0 to
6 inches below ground surface (bgs). Deeper samples may indicate the presence of
volatiles associated with historic releases or confirm the lack thereof. Please note that
volatilization from soil occurs in subsurface as well as surface soil. Therefore, subsurface
soil should be evaluated as a source for volatiles to ambient air for all receptors in
accordance with EPA guidance (EPA, 1996 and 2001a).

Navy Response: The understanding of the fate and transport of constituents was used to
develop the sampling rationale proposed for the RI, both in the draft RI Report and the
revisions to be made based on the response to comments and additional evaluation of
existing data. Response to a number of EPA and EQB comments detail this rationale. In
addition, as noted in the response to comment 35, the CSM has been revised to include all
reasonable exposure pathways and receptors. Further, data collected during the RI will be
used to revise the CSM, as appropriate. Revised Figure 3-2 is included as Attachment C.
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76. Page 5-4, Section 5.2.3 - Please update this section to reflect current EPA guidance on the
hierarchy for toxicity values to be used for the human health risk assessment (EPA, 2003b).

Navy Response: Section 5 will be deleted from the document and the HHRA approach in
the Master Quality Assurance Project Plan will be referenced. Current EPA guidance is
included in the HHRA approach in Attachment I.

77. Page 5-5 to Page 5-6, Section 5.3.1.1 - A summary of previous habitat surveys or site walks
for the purpose of evaluating habitat or wildlife should be provided here. Section 2.3.1
references a wildlife survey that was conducted at this site. Please use information from
that survey to identify a preliminary list of species and habitats and data gaps for the
ecological risk screening/assessment that should be addressed during the field
investigation for the RI. EPA soil screening values for ecological receptors should be used
for screening purposes prior to using EPA Region 4 guidance values. EQB requests the
use of freshwater sediment screening criteria provided in MacDonald et al, 2000 as the tier
1 reference and Jones, D.S., et al, 1997 as a tier 2 reference.

Navy Response: To ensure consistent application of the risk assessment protocol across
Vieques, Section 5 has been deleted from the document and the ERA approach in the Master
Quality Assurance Project Plan (draft included as Attachment H) is referenced in Section 3.1.

The habitat and wildlife species survey data presented in Section 2.3.1 for the upland
habitats is sufficient for evaluation in the RI. However, there is no site specific ecological
survey information for the estuarine wetland located to the northwest of SWMU 4. Thus, an
ecological survey will be conducted in this adjacent lagoon (Laguna Boca Quebrada), as well
as the lagoon proposed for background sampling of surface water and sediment (Laguna
Arenas). Section 4 of the RI Work Plan has been updated with the following text which
outlines the ecological survey techniques to be used to identify habitat types, associated
plants and animals, and occurrence of threatened or endangered species.

“SWMU 4 Lagoon Ecological Survey

An ecological survey is proposed for the lagoon habitats within the northwestern boundary of
SWMU 4, which is located in the southwestern corner of Vieques. The limits of the SWMU 4
boundary incorporate the estuarine Laguna Boca Quebrada, which will be the subject study
area. Laguna Arenas, an estuary located further to the north, will serve as the reference site. The
purpose of the ecological survey is to provide a qualitative inventory of habitats, fish, benthos,
and wildlife species, including protected species that may occur within these lagoons and
mangrove fringe communities.

Vegetative Communities
The initial task will be to map the vegetative communities of the lagoon habitats. Recent aerial
photos in digital format will be used to map the vegetation communities within the vicinity of
the lagoons. Upon completion of the aerial mapping, the communities will be ground-truthed to
verify aerial signatures and community types. During this survey, a species list will be
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developed of the dominant vegetative species found within the mapped communities. The
deliverable for this task will be a scaled map of the existing vegetation communities associated
with Laguna Boca Quebrada and Laguna Arenas and adjacent habitat, as well as a species list of
the dominant plant species present on both areas. This map will be used to direct the other
surveys described below to target specific habitats. Vegetation data collected from Laguna Boca
Quebrada will be qualitatively compared to the reference area, Laguna Arenas, to determine if
there are any obvious differences.

Terrestrial Wildlife
Qualitative bird surveys will be performed along wandering transects and fixed monitoring
points at selected locations within the lagoon habitats. Transect and fixed point locations will be
defined at the site, but will be located to allow a single observer the ability to view from varying
vantage points all of the open water and shoreline habitats directly associated with the lagoons.
Transect observations will be conducted for specified durations (e.g., 1 hour) in both the early
morning and late evening periods when peak bird activity is expected. At the fixed monitoring
points, observations will also be made for specified periods of time (e.g., 10 minutes). All avian
species observed will be enumerated, along with descriptions of location observed, habitat type,
and behavior. It is anticipated that these monitoring techniques will be conducted at least three
times at each lagoon area during a 1-week period.

Other wildlife (i.e., mammals, reptiles, amphibians, land crabs) will also be surveyed to
document wildlife use of the lagoon areas and adjacent habitats, including the mangrove fringe
and transitional upland areas. These surveys will entail a qualitative description of the observed
and expected wildlife species that may be encountered in the mapped habitats. These lagoons
are expected to be very difficult to access due to dense vegetation in the surrounding habitats.
Wandering transects will be used during visual surveys through the mangrove and adjacent
habitats, including visual surveys from canoes, to identify expected wildlife species. Wildlife
signs such as scat, tracks, and burrows will be noted. Land crab colonies in the upland
transitional areas will be identified if present.

Wildlife information collected from Laguna Boca Quebrada will be qualitatively compared to
the reference area, Laguna Arenas, to determine if there are any obvious differences.

Fish and Invertebrates
Fish will be captured to identify and characterize the fish community within the lagoons. Fish
will be caught using a variety of techniques to determine which method produces the best
catch. Shallow depths in the lagoons and soft substrates are expected to limit access to some
extent. Hyper saline conditions often encountered in these lagoons are expected to limit
diversity. Fish species caught will be identified and measured, and live released in the lagoon, if
possible. Fish species not immediately identified will be kept and preserved on ice or isopropyl
alcohol for later identification by local experts if needed. In order to maximize catch efficiency,
fish will be caught using cast nets, seines, and gill nets of varying mesh size to target as many
species as possible. Seines and gill nets will be used in locations where tidal flow is expected.
Cast nets will be used in both shallow and deep areas of the lagoons.

Marine invertebrate organisms will be collected and identified to determine the general
community composition within each of the lagoons. Benthic organisms will be surveyed using
dip nets and visual inspection of the various potential habitat types, including soft mud
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sediments, hard structures such as limestone rock or outcrops, and mangrove roots. Organisms
will be field identified and released live, however, some specimens may be retained (live or
preserved) for more accurate identification in the laboratory.

Fish and invertebrate species information collected from Laguna Boca Quebrada will be
qualitatively compared to the reference area, Laguna Arenas, to determine if there are any
obvious differences.

Protected Species
Protected species may be present within the habitats near the coastal lagoons. Of specific
interest is the threatened plant species, Cóbana negra (Stahlia monosperma), which is often
associated with coastal shrub habitats. Based on the mapped community results, specific
habitats will be surveyed for the presence of endangered and threatened species that may occur
within the lagoons and adjacent habitats. Wandering transects will be used during visual
surveys through the mangrove and adjacent habitats, including visual surveys from canoes, to
identify the presence of protected species. The locations of any protected species will be shown
on aerial photo-based maps based on GPS coordinates and visual observation of sightings
within the representative habitats.”

For screening values, please see the response to EPA Comment 23.

78. Page 5-7 to Page 5-8, Section 5.3.3.1 - Ecotoxicity criteria represent acute exposure should
be converted to LOAELs for comparison to NOAEL-based hazard quotients. Also,
considering this site is in Region 2, please use guidance appropriate for this region.

Navy Response: To ensure consistent application of the risk assessment protocol across
Vieques, Section 5 has been deleted from the document and the ERA approach in the Master
Quality Assurance Project Plan (draft included as Attachment F) is referenced in Section 3.1.
All comparison criteria used in the ERA will be based upon chronic (not acute) exposures
although both LOAEL- and NOAEL-based chronic criteria will be considered. All applicable
ERA guidance (see response to EPA Comment 23) will be considered during the conduct of
the ERA.

79. Page 5-8, Section 5.3.4 - If this site requires a baseline ecological risk assessment, a
supplement to this work plan should be submitted for agency review and approval that
provides information on the proposed studies and approaches that will be used. The
information provided in this section currently only provides a brief outline of steps involved in
conducting a baseline ecological risk assessment.

Navy Response: To ensure consistent application of the risk assessment protocol across
Vieques, Section 5 has been deleted from the document and the ERA approach in the Master
Quality Project Plan (draft included as Attachment F) is referenced in Section 3.1. If the site
proceeds beyond Step 3 of the ERA process, a Step 4 work plan will be prepared and
submitted for regulatory review.
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80. Page 5-9, Section 5.3.6 - Please include a statement that proposed field study work plans
and sampling plans will be provided for agency review and approval prior to implementation.

Navy Response: To ensure consistent application of the risk assessment protocol across
Vieques, Section 5 has been deleted from the document and the ERA approach in the Master
Quality Project Plan (draft included as Attachment F) is referenced in Section 3.1. The
following statement will be added to Section 1, paragraph 5 following the first sentence that
begins “This Work Plan provides....”:

“Any additional field study work plans and sampling plans (e.g., Step 4 ERA documents)
that may be required based upon the results of this RI and the subsequent risk assessments
will be provided for agency review and approval prior to implementation.”

81. Page 5-9, Section 5.4 - The text should clarify the basis for selecting 10E-04 as the cancer
risk level above which cleanup is required.

Navy Response: Section 5 will be deleted from the document and the HHRA approach in the
Master QAPP will be referenced in Section 3.1. The comment is addressed as follows in the
Master HHRA approach:
“Generally, remedial actions are not warranted at sites with risks within 10-6 to 10-4 range, or
HI less than 1.0 (EPA, April 1991).”

This statement is based on the following reference:
EPA 1991. “Role of the Baseline Risk Assessment in Superfund Remedy Selection Decisions.”
Office of Solid Waste management and Emergency response, Washington D.C. OSWER
DIRECTIVE 9355.0-30, April 22, 1991.

82. Page 5-9, Section 5.4.2 – The text should be revised to indicate that the development of
RGOs will comply with Region 2 guidance.

Navy Response: If RGOs are necessary to be developed following the RI, they will be
developed according to EPA Region 2 guidance. However, as noted above, Section 5 will be
deleted.

83. Table 5-1 - Please note that limited information is available in the risk assessment work
plan to allow a full review of the proposed exposure parameter values presented in Tables 5-1,
5-2 and 5-3. Additional comments and requested changes may be provided once the exposure
scenarios are described.

Navy Response: The HHRA approach and exposure assumptions are included in detail in
the Master QAPP, along with a more detailed description for receptor behavior that leads to
the determination of exposure factor for use in intake estimations. The revised work plan
will remove Section 5 and associated Table 5-1. Table 1 of the revised HHRA protocol
includes the exposure factors that will be applied to future risk assessments for sites at
Vieques, including SWMU 4. Also, an interim deliverable of the RAGS Part D Table 4s, 5s
and 6s will be provided for review by the agencies for SWMU 4 as well as other sites. A
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consistent approach to the exposure factors used for the default exposure scenarios will be
used.

 The ingestion rate for a utility worker should be 330 mg/day to be consistent with
current EPA guidance (2001a). The ingestion rate for a maintenance worker (outside worker)
should be 100 mg/day to be consistent with current EPA guidance (2001a).

Navy Response: This change is included in Table 1 of the revised HHRA protocol in the
Master QAPP.

 The use of a faction ingested (FI) less than 1 for a maintenance worker or utility worker
is not consistent with current EPA guidance. The daily ingestion rate considers ingestion from
all sources and should be used without modification to represent the contact rate for these
receptors.

Navy Response: An FI term will not be used for SWMU 4, as the site is large enough in areas
to engage a worker for longer periods of time such as a typical work-day of 8 hr. Relevance of
the FI term will be discussed during the interim review of the RAGS Part D exposure factors
tables, as stated above.

 Based on the exposure factors presented, it appears that child and adult exposure will be
combined to evaluate 30 years of exposure to a resident for carcinogens, but risks will be
presented separately for a child and an adult for noncarcinogens. The use of age-adjusted
exposure factors (not rates – please modify parameter names to age-adjusted inhalation and
ingestion factors) is acceptable, but the risks associated with exposure to noncarcinogens should
also be presented as a combined child/adult Hazard Index (HI). The exposure duration for an
adult should be reduced to 24 years and the overall HI to a residential receptor representing 30
years of exposure should be presented for noncarcinogens. If the Navy wishes to evaluate a
child receptor separately from an adult receptor, then this approach should be used for
carcinogens as well as noncarcinogens, and an age-adjusted exposure factor would not be used
and the adult exposure duration for noncarcinogens would remain 30 years. This comment
applies to Tables 5-2 and 5-3 also.

Navy Response: The risks and HI to residential receptors will be consistent with the HHRA
protocol in the Master QAPP. The interim review of the exposure factors, equations and
toxicity criteria will be provided to EPA and EQB as part of the RAGS Part D table review.
Additionally, as requested by PREQB, the risk and HI summary table will include a total risk
and HI value for an adult and child combined.

 The PEF for a utility worker should be developed using current EPA guidance (EPA
2001a). Also, the default PEF assumes that the area impacted by contamination is 0.5 acres.
Prior to using this value to evaluate the inhalation of particulates exposure pathway, please
confirm that the size of the area impacted by contamination at the site is consistent with this
default value. If not, a site-specific value should be calculated in accordance with the EPA
guidance.

Navy Response: A site-specific PEF value for workers will be estimated for SMWU 4.
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 Notes h through j indicate that the soil loading calculations used to calculate adherence
factors are provided in Appendix G, which was not included in the hardcopy or electronic
version of the work plan provided to PREQB. However, please use adherence factors from
current EPA guidance (EPA, 2001b) unless additional supporting documentation is provided on
the equations used, and which demonstrates the selection of a central tendency AF for a high-
end activity or a high-end AF for a central tendency (i.e., typical) activity, as EPA describes in
their guidance. Absent this site-specific information, please use the following recommended
AFs provided in Section 3.2.2.3 of the EPA guidance: a commercial/industrial worker - 0.2;
adult resident - 0.07; child resident – 0.20. Since the commercial/industrial worker uses the
median AF for a utility worker, this value should be used for the utility worker as well.

Navy Response: Table 1 in the HHRA protocol in the Master QAPP includes the exposure
factors and the footnotes for the factors selected for dermal pathway. The AF values are also
included in Table 1 of the HHRA protocol in the Master QAPP.

 Please provide supporting documentation for the development of the site-specific skin
surface area values. Please note that the moderate temperatures and climate should be
considered in evaluating exposed skin surface area. It should be assumed that receptors
wear shorts and shirts and, therefore, where the arms are exposed. Legs and arm surface
areas should be used rather than lower legs and forearms. Also, calculations should
include EPA’s dermal guidance also provides recommended skin surface area values for a
reasonable maximum exposure (RME) exposure scenario. Unless supporting
documentation is provided justifying the use of the values proposed, please use the
following EPA-recommended values: Adult Maintenance, Utility and Industrial Worker –
3,300 cm2; Residential Adult – 5,700 cm2 ; and Resident Child – 2,800 cm2 . Note that for
recreational receptors, it should be assumed that the receptors only wear shorts and no
shirt. Therefore, please develop site-specific values assuming exposure to face, hands,
arms, legs and feet (residents only).

Navy Response: Table 1 in the HHRA protocol in the Master QAPP includes the skin surface
area (SA) estimates and the footnotes for the factors selected for the dermal pathway. A set
of preliminary list of exposure factors will be provided for agency review in RAGS Part D
format and interim review and input will be incorporated in the draft RI report HHRA.
Table 1 is shown in the HHRA protocol in the Master QAPP.

 The exposure factors for a Recreational Adult should be presented in this table, since this
exposure scenario is being evaluated for future land use.

Navy Response: The adult receptor will be included. Please refer to responses to comments
34 and 35.

 Please clarify why the table indicates that there is no exposure time for residential
receptors, yet the not says that 4 hours is assumed for residential dermal contact.

Navy Response: As indicated above, the exposure factors table included in the Work Plan
will be removed, and the exposure factors for SWMU 4 will be consistent with the HHRA
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protocol in the Master QAPP. Table 1 from the HHRA protocol in the Master QAPP includes
the exposure factors.

 It does not seem reasonable to combine 4 hours of exposure per day with only 50 days a
year exposure for recreational receptors. Exposure to a monolayer of soil on the skin does not
stop at the point a receptor is no longer on-site. Rather, exposure stops when the skin is
washed. Therefore, to ensure that the exposure scenario represents a reasonable maximum
exposure, please assume that the event duration is 8 hours for all receptors.

Navy Response: Exposure assumptions for recreational receptors will be consistent with the
HHRA protocol of the Master QAPP.

 The exposure frequency for a recreational youth) should be 50 days per year to be
consistent with a recreational child.

Navy Response: As indicated in response to the comment above, exposure assumptions for
recreational receptors will be consistent with the HHRA protocol of the Master QAPP.

 Please use current guidance in developing exposure parameter values. Note a indicates
that a 1991 exposure factors reference is being used in developing values; however, the 1997
reference is listed in Section 5.2. This comment applies to Table 5-2 also.

Navy Response: Table 1 of the HHRA protocol in the Master QAPP includes the exposure
factors.

 Please correct the presentation of the equations in Notes o, p and q.

Navy Response: As noted above, Section 5 will be deleted. The exposure factors and the
equations will be presented in Tables 4s for review by EPA and EQB, prior to using them in
the risk assessment during SWMU 4 RI.

84. Table 5-2 - Please revise the incidental ingestion rate for a child recreational receptor to
be consistent with EPA guidance (1989) for a swimming scenario (i.e., 50 ml/hour).
Please revise the skin surface area values to take into account that clothing is not a
barrier to water exposure. Therefore, for the recreational receptors, it should be
assumed that the entire body is exposed to surface water unless site conditions preclude
swimming. The skin surface area values for the remaining receptors should include the
face, arms, hands, legs and feet (for residents).
a. If a swimming scenario is appropriate, the event duration should be 4 hours for

exposure to surface water to be consistent with EPA guidance (1989).
b. The exposure frequency for sediment and soil should be consistent with Table 5-1

(i.e., 50 days per year). Please clarify why the number of days a receptor would be
on-site varies from 45 to 50 days for recreational receptors.

c. Please use adherence factors appropriate for each receptor and activity. A
construction worker AF is not appropriate for a recreational user, especially a
child, as shown in EPA’s current guidance for evaluation dermal exposure (2001b).
The AF for a child playing in wet soil is 3.327. Several higher values are also
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available for children playing in mud – 20.601 (geometric mean) and 230.663 (95th

percentile). The use of 3.327 is appropriate as it represents the 95th percentile value
for a central tendency activity. The same approach should be used for developing
appropriate AFs for recreational users for wet soil/sediment, based on likely
activities.

Navy Response: As noted above, Section 5, and Table 5-2, have been deleted from revised
work plan. Please refer to Table 1 in the HHRA protocol in the Master QAPP. Further, as
previously indicated, an interim deliverable with exposure factors will be provided for
review by EB and EPA, in accordance with RAGS Part D guidance, and agreed upon changes
will be incorporated into draft HHRA as part of the RI report.

85. Table 5-3 - Please verify the units for the Exposure time provided in the table and in note
e. The table states 0.007 hours/day, which translates to 0.4 minutes per day or 25
seconds. Note e indicates this value is in events/day. If the units are in events/day,
then the units for the exposure frequency should be events/year.

Navy Response: As noted above, Section 5 and Table 5-3 have been deleted from the revised
work plan. Please refer to Table 1 in the HHRA protocol in the Master QAPP. Further, as
previously indicated, an interim deliverable with exposure factors will be provided for
review by EQB and EPA, in accordance with RAGS Part D guidance, and agreed-upon
changes will be incorporated into draft HHRA as part of the RI report.

86. Appendix A, Table 2 - Please use Residential PRGs to screen subsurface soil for the
future residential exposure scenario. As shown in this table, the industrial screening
criteria for noncarcinogenic compounds are generally over ten times higher than the
residential screening criteria, especially for metals. The use of industrial PRGs results in
screening individual noncarcinogenic compounds at a hazard quotient greater than 1 for
soils greater than 2 feet below grade.

Navy Response: In accordance with the HHRA protocol (revised) in the Master QAPP,
residential PRGs will be used to screen subsurface soil for the future residential exposure
scenario.

87. Appendix F – The following issues were noted with the tables presented in Appendix F
which compare laboratory reporting limits to screening criteria.
a. MDLs were presented in this table in addition to the quantitation limits but cannot be used

to compare to screening criteria, as discussed in comment #6 above.

Navy Response: Please see response to comment 60.

b. Section 3.1 of the document states that Region IX Residential Soil PRGs will be used as
screening criteria for soil samples in addition to Region IX Industrial Soil PRGs. However,
Appendix F only presents the Industrial PRGs which are generally higher than the
Residential PRGs. Therefore, it is unclear whether the laboratory reporting limits will be
able to meet the Residential PRGs, when required. The table should be revised to present
both sets of screening criteria.
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Navy Response: The tables have been revised to include both residential and industrial PRG
values.

c. Section 3.3 of the document states that MCLs will be used as groundwater ARARs for the
site. Section 3.1 states that the Region IX Tap Water PRGs will be used as screening criteria
for groundwater. The table only summarized Region IX Tap Water PRGs for groundwater
screening criteria. In general, this is acceptable since most Region IX PRGs are lower than
MCLs. However, there are a few MCLs which are lower than the Region IX PRGs and
should therefore be presented or one case where there is an MCL but no Region IX PRG and
should therefore be presented. These are as follows: 1,1,1-trichloroethane, 1,1-
dichloroethene, styrene, and beryllium (MCLs lower than Region IX PRGs) and total
chromium (MCL exists but Region IX PRG does not exist).

Navy Response: Section 3.3 has been removed from the work plan, but both MCLs and
PRGs will be used to screen groundwater data collected at SWMU 4 in accordance with the
HHRA protocol in the Master QAPP.

d. Screening criteria were not presented for groundwater for cis-1,2-dichloroethene, trans-
1,2-dichloroethene, trichloroethene, and gamma-BHC although there are Region IX Tap
Water PRGs and MCLs for these compounds.

Navy Response: If detected, these constituents will be screened against both PRGs and
MCLs. The revised tables in the HHRA protocol (revised) in the Master QAPP include
criteria for all the chemicals for which there is a PRG value in Region 9 Tables and/or an
MCL.

e. The parameter headers should list the low-level methods for (OLC03.2) for surface water
and groundwater for VOCs and pesticides/PCBs.

Navy Response: Please see responses to comments 43 and 56.

f. The surface water criteria listed on the table are from 2002. However, according to the
website listed in Section 3.3 of the document for locating surface water ARARs, these were
updated in 2003. The most recent screening criteria must be used.

Navy Response: The latest criteria available at the time the RI Report is prepared will be
utilized for data evaluation.

g. The screening criterion for 1,2-dibromoethane in groundwater must be changed to
0.000764 µg/L (not 0.00).

Navy Response: The latest criteria available at the time the RI Report is prepared will be
utilized for data evaluation.

h. The screening criterion for aldrin in groundwater must be changed to 0.004 µg/L (not
0.00).
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Navy Response: The latest criteria available at the time the RI Report is prepared will be
utilized for data evaluation.

i. The screening criterion for dieldrin in groundwater must be changed to 0.0042 µg/L
(not 0.00).

Navy Response: The latest criteria available at the time the RI Report is prepared will be
utilized for data evaluation.

j. It is unclear why the screening criterion for total PCBs in soil is different than the
screening criterion for the individual PCB Aroclors in soil. According to the Region IX
PRGs, these numbers should be equivalent.

Navy Response: The error has been corrected in the revised SWMU 4 work plan.

k. The units for the metals quantitation limits in soil must be changed to mg/kg (not µg/kg).

Navy Response: The error has been corrected in the revised SWMU 4 work plan.

l. It is unclear where the screening criterion for mercury in soils (0.00051 mg/kg) comes
from. The Region IX Industrial PRG is 31 mg/kg and the Region IX Residential PRG is 2.3
mg/kg.

Navy Response: The table has been revised to include the latest criteria for mercury.

m. Several of the metals quantitation limits could be lowered and subsequently able to
achieve screening criteria if the ICP/MS option of the CLP SOW ILM05.3 was utilized.
This should be considered in order to meet the stated screening criteria.

Navy Response: The laboratory contractor will use CLP SOW ILM05.3 as appropriate for the
majority of the analytes in the metal fraction but will incorporate ICP/MS to meet the
project remedial goal for thallium in a soil matrix and the MCL and tap water PRG for
water matrix.

n. There are many screening criteria for each matrix which will not be met based on a review
of Appendix F (quantitation limits versus the screening criteria). If this will adversely
impact the risk assessment, this needs to be readdressed and use of other methods may be
required to achieve the screening criteria for critical contaminants of concern. Other
methods could include SW-846 methods modified to utilize selective ion monitoring for
VOCs and SVOCs and lower concentration standards and reduced final extract volumes
for pesticides and PCBs.

Navy Response: The contractor laboratory will be instructed to use approved methodologies
such as CLP SOW SOM01.1 which incorporates techniques such as Selective Ion Monitoring
(SIM) as well as other analytical procedures in an attempt to achieve the screening limits
based upon the current laboratory state of the art technologies. A co-operative effort
between the project team and contractor laboratory will be made to try and reach these
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specific levels of quantitation. Appendix F has been updated to include the compounds and
reporting limits of the CLP SOW SOM01.1 and is shown in Attachment G.
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Mr. Jeff Harlow, Remedial Project Manager
Installation Restoration Section, Environmental Programs Branch
Atlantic Division (LANTDIV) Code EV22JH
Naval Facilities Engineering Command
6506 Hampton Blvd
Norfolk, VA 23508

Re: Environmental Remedial Investigation Work Plan, Solid Waste Management
Unit 4, (SWMU 4), Vieques, Puerto Rico

Dear Mr. Harlow:

We have reviewed the above referenced document dated June 2004. The work plan proposes
environmental sampling activities as part of an Environmental Remedial Investigation (RI) at
the former open burn/open detonation (OB/OD) site identified as SWMU 4. This site is located
in the western part of Vieques and is already part of a munitions and explosives of concern
(MEC) investigation.

The investigation is proposing 40 soil samples, 15 groundwater samples, six surface water
samples and six sediment samples to be collected and analyzed. Based on the information
provided, we have the following comments:

1) The number of samples mentioned in the Executive Summary and those in the tables in
Section 4 do not coincide. This needs to be corrected. The Service favors the number of
samples indicated in the Executive Summary.

Navy Response: A number of samples have been added to this RI scope of work. The
revised number of samples is shown in response to EPA Comment 44. The Executive
Summary and the Section 4 Tables have been revised to match the new number of
samples.

2) Section 2.2.2, Site-Specific Hydrology and Geology. The site at SWMU 4 can best be
described as a small ridge. Most of the OB/OD pits are located on the top or high slopes
of this ridge. To the west, northwest, the site drains mainly into Laguna Boca Quebrada,
an estuarine lagoon that is associated with the Kiani Lagoon complex. To the
south/southwest, the area drains to the Caribbean Sea, and to the extreme south east, the
area drains into an ephemeral stream that is part of the Monte Pirata Drainage. MEC
items have been found on the stream banks, and on the opposite side of the steam as
well. In order to better visualize how the existing SWMU 4 lies with the topography, we
recommend that the grids shown in Figures 2-3 to 2-11 be overlain with the aerial photo
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in Figure 2-2. This would provide a more visual perspective of what was found and its
relation to Laguna Boca Quebrada and the stream.

Navy Response:
The grids were added to newly created aerial photographs shown as Figures 4-5 and 4-6 in
Attachment D. These figures provide a more visual perspective of the area of the sampling
in relation to the Laguna Boca Quebrada and the ephemeral streams are identified.

3) Section 2.3.1 Ecological Survey. While no endangered or threatened species were
observed at the site in surveys done in 2000, most of the surveys concentrated on the
then known extent of SWMU 4. The site has grown considerably since the original 2000
site boundaries. The Ecological Survey did not include the mangrove wetlands or
lagoon. An ecological survey of these wetland areas should be carried out to include
surveys for the threatened Cóbana negra (Stahlia monosperma), a medium-sized tree
usually associated with mangroves and lagoons. Also, if any work is to be carried out in
the beach areas of SWMU 4, sea turtle protocols such as those currently being designed
for eastern Vieques work should be instituted.

Navy Response: An ecological survey will be conducted at the lagoon adjacent to SWMU 4
(Laguna Boca Quebrada), as well as the lagoon at the background surface water/sediment
sampling location (Laguna Arenas). No site-related investigation will be conducted in the
beach areas of SWMU 4; therefore sea turtle avoidance methodologies are not required.

The following text describing the ecological survey methodology has been inserted into
Section 4 of the work plan:

“SWMU 4 Lagoon Ecological Survey

An ecological survey is proposed for the lagoon habitats within the northwestern boundary of
SWMU 4, which is located in the southwestern corner of Vieques. The limits of the SWMU 4
boundary incorporate the estuarine Laguna Boca Quebrada, which will be the subject study area.
Laguna Arenas, an estuary located further to the north, will serve as the reference site. The
purpose of the ecological survey is to provide a qualitative inventory of habitats, fish, benthos,
and wildlife species, including protected species that may occur within these lagoons and
mangrove fringe communities.

Vegetative Communities
The initial task will be to map the vegetative communities of the lagoon habitats. Recent aerial
photos in digital format will be used to map the vegetation communities within the vicinity of
the lagoons. Upon completion of the aerial mapping, the communities will be ground-truthed to
verify aerial signatures and community types. During this survey, a species list will be
developed of the dominant vegetative species found within the mapped communities. The
deliverable for this task will be a scaled map of the existing vegetation communities associated
with Laguna Boca Quebrada and Laguna Arenas and adjacent habitat, as well as a species list of
the dominant plant species present on both areas. This map will be used to direct the other



FWS’s Comments
Draft Remedial Investigation Work Plan

for SWMU 4 at the
FORMER NAVAL AMMUNITION SUPPORT DETACHMENT

TPA060520005 3

surveys described below to target specific habitats. Vegetation data collected from Laguna Boca
Quebrada will be qualitatively compared to the reference area, Laguna Arenas, to determine if
there are any obvious differences.

Terrestrial Wildlife
Qualitative bird surveys will be performed along wandering transects and fixed monitoring
points at selected locations within the lagoon habitats. Transect and fixed point locations will be
defined at the site, but will be located to allow a single observer the ability to view from varying
vantage points all of the open water and shoreline habitats directly associated with the lagoons.
Transect observations will be conducted for specified durations (e.g., 1 hour) in both the early
morning and late evening periods when peak bird activity is expected. At the fixed monitoring
points, observations will also be made for specified periods of time (e.g., 10 minutes). All avian
species observed will be enumerated, along with descriptions of location observed, habitat type,
and behavior. It is anticipated that these monitoring techniques will be conducted at least three
times at each lagoon area during a 1-week period.

Other wildlife (i.e., mammals, reptiles, amphibians, land crabs) will also be surveyed to
document wildlife use of the lagoon areas and adjacent habitats, including the mangrove fringe
and transitional upland areas. These surveys will entail a qualitative description of the observed
and expected wildlife species that may be encountered in the mapped habitats. These lagoons
are expected to be very difficult to access due to dense vegetation in the surrounding habitats.
Wandering transects will be used during visual surveys through the mangrove and adjacent
habitats, including visual surveys from canoes, to identify expected wildlife species. Wildlife
signs such as scat, tracks, and burrows will be noted. Land crab colonies in the upland
transitional areas will be identified if present.

Wildlife information collected from Laguna Boca Quebrada will be qualitatively compared to
the reference area, Laguna Arenas, to determine if there are any obvious differences.

Fish and Invertebrates
Fish will be captured to identify and characterize the fish community within the lagoons. Fish
will be caught using a variety of techniques to determine which method produces the best catch.
Shallow depths in the lagoons and soft substrates are expected to limit access to some extent.
Hyper saline conditions often encountered in these lagoons are expected to limit diversity. Fish
species caught will be identified and measured, and live released in the lagoon, if possible. Fish
species not immediately identified will be kept and preserved on ice or isopropyl alcohol for
later identification by local experts if needed. In order to maximize catch efficiency, fish will be
caught using cast nets, seines, and gill nets of varying mesh size to target as many species as
possible. Seines and gill nets will be used in locations where tidal flow is expected. Cast nets
will be used in both shallow and deep areas of the lagoons.

Marine invertebrate organisms will be collected and identified to determine the general
community composition within each of the lagoons. Benthic organisms will be surveyed using
dip nets and visual inspection of the various potential habitat types, including soft mud
sediments, hard structures such as limestone rock or outcrops, and mangrove roots. Organisms
will be field identified and released live, however, some specimens may be retained (live or
preserved) for more accurate identification in the laboratory.
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Fish and invertebrate species information collected from Laguna Boca Quebrada will be
qualitatively compared to the reference area, Laguna Arenas, to determine if there are any
obvious differences.

Protected Species
Protected species may be present within the habitats near the coastal lagoons. Of specific
interest is the threatened plant species, Cóbana negra (Stahlia monosperma), which is often
associated with coastal shrub habitats. Based on the mapped community results, specific
habitats will be surveyed for the presence of endangered and threatened species that may occur
within the lagoons and adjacent habitats. Wandering transects will be used during visual surveys
through the mangrove and adjacent habitats, including visual surveys from canoes, to identify
the presence of protected species. The locations of any protected species will be shown on aerial
photo-based maps based on GPS coordinates and visual observation of sightings within the
representative habitats.”

4) Section 3.1 Human Health and Ecological Protection Based Screening Criteria. One
of the Service’s main concerns is the possible impacts that SWMU 4 has had on Laguna
Boca Quebrada. This is a semi closed estuarine lagoon, a depositional area with very
little transport outside to the sea. Thus, contaminants transported to the lagoon
accumulate within the lagoon sediments.

Navy Response: Section 3.1 identifies the human health and ecological screening values
that the surface water and sediment data will be screened against. Surface water and
sediment data collected from Laguna Boca Quebrada will be screened against the latest
issue of these values at the time of the risk assessment preparation.

As described in Section 4 of the Work Plan, four co-located surface water and sediment
samples will be collected from Laguna Boca Quebrada (Figure 4-3) to determine if
contaminants have migrated from SWMU 4 to this lagoon. Please refer to response to EPA
Comment 39 for the rationale for sample collection in the lagoon. In addition, an
ecological survey of this lagoon will be conducted as described in response to FWS
Comment 3.

5) Section 3.1. Soil samples should be screened against EPA Eco SSLs whenever possible.

Navy Response: Text/bullets in this section relating to ecological screening criteria have
been changed as follows:

Soil

Sources for ecological soil screening values will include, in general order of preference, the
following:

 Ecological Soil Screening Levels (Eco-SSLs) (EPA, 2005)
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 Toxicological benchmarks for screening contaminants of potential concern for effects on
soil and litter invertebrates and heterotrophic process: 1997 revision. (Efroymson, et al.,
1997a)

 Toxicological benchmarks for screening contaminants of potential concern for effects on
terrestrial plants: 1997 revision. (Efroymson, et al., 1997b)

 Ecological Soil Criteria (EPA Region 4) in EPA Amended Guidance on Ecological Risk
Assessments at Military Bases: Process Considerations, Timing of Activities, and Inclusion of
Stakeholders (EPA, 2000).

 Intervention Values and Target Values - Soil Quality Standards (Ministry of Housing,
Spatial Planning, and Environment [MHSPE], 1994)

 U.S. Fish and Wildlife soil screening values (Beyer, 1990)

 Other relevant studies/sources from the literature

Sediment

Sources for ecological sediment screening values will include, in general order of
preference (which will vary depending upon the salinity of the water body [i.e., freshwater
versus marine]), the following:

 Freshwater sediment consensus values (MacDonald et al., 2000)

 Ecotox Thresholds, ECO Update (EPA, 1996)

 National Oceanic and Atmospheric Administration (NOAA) Effects Range-Low (ER-L)
values (Long et al., 1995)

 Ontario freshwater sediment values (MOE, 1993)

 NOAA Squirts (Buchman, 1999)

 Toxicological benchmarks for screening contaminants of potential concern for effects on
sediment-associated biota: 1997 revision (Jones et al., 1997)

 Ecological Sediment Criteria (EPA Region 4) in EPA Amended Guidance on Ecological Risk
Assessments at Military Bases: Process Considerations, Timing of Activities, and Inclusion of
Stakeholders (EPA, 2000).

 Interim Sediment Quality Guidelines (Environment Canada, 1995)

 Other relevant studies/sources from the literature

Surface Water

Sources for ecological surface water screening values will include, in general order of
preference (which will vary depending upon the salinity of the water body [i.e., freshwater
versus marine]), the following:
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 Puerto Rico’s Water Quality Standards (PREQB, 2003)

 National Recommended Water Quality Criteria (EPA, 2002f)

 Ecotox Thresholds, ECO Update (EPA, 1996)

 NOAA Squirts (Buchman, 1999)

 Toxicological benchmarks for screening potential contaminants of concern for effects on
aquatic biota: 1996 revision (Suter and Tsao, 1996)

 Ecological Surface Water Criteria (EPA Region 4) in EPA Amended Guidance on Ecological
Risk Assessments at Military Bases: Process Considerations, Timing of Activities, and Inclusion
of Stakeholders (EPA, 2000).

 Other relevant studies/sources from the literature

The following citations have been added to Section 10 (References):

Beyer, W.N. 1990. Evaluating soil contamination. U.S. Fish and Wildlife Service Biological
Report 90(2). 25 pp.

Buchman, M.F. 1999. NOAA screening quick reference tables. NOAA HAZMAT Report
99-1, Seattle, WA. 12 pp.

Jones, D.S., G.W. Suter II, and R.N. Hull. 1997. Toxicological benchmarks for screening
contaminants of potential concern for effects on sediment-associated biota: 1997 revision.
Environmental Restoration Division, ORNL Environmental Restoration Program.
ES/ER/TM-95/R4.

Long, E.R., D.D. MacDonald, S.L. Smith, and F.D. Calder. 1995. Incidence of adverse
biological effects within ranges of chemical concentrations in marine and estuarine
sediments. Environmental Management. 19:81-97.

MacDonald, D.D., C.G. Ingersoll, and T.A. Berger. 2000. Development and evaluation of
consensus-based sediment quality guidelines. Archives of Environmental Contamination and
Toxicology. 39:20-31.

Ontario Ministry of Environment and Energy (MOE). 1993. Guidelines for the protection
and management of aquatic sediment quality in Ontario. ISBN 0-7729-9248-7. 27 pp.

Suter, G.W. II and C.L. Tsao. 1996. Toxicological benchmarks for screening potential
contaminants of concern for effects on aquatic biota: 1996 revision. Environmental
Restoration Division, ORNL Environmental Restoration Program, ES/ER/TM-96/R2. 54 pp.

U.S. Environmental Protection Agency (USEPA). 2005. Guidance for developing ecological
soil screening levels. Attachment 4-1. OSWER Directive 9285.7-55. February.
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6) Section 3.1. Sediment samples from Laguna Boca Quebrada should be screened using
NOAA’s sediment criteria for estuarine areas, and the Navy should consider using Suter
et al 1996, Toxicological Benchmarks for Screening Potential Contaminants of Concern
for effects on Aquatic Biota, and Jones et at 1997, Toxicological Benchmarks for
Screening Contaminants of Potential Concern for Effects on Sediment Associated Biota.

Navy Response: Please see the response to FWS Comment 5 above.

7) Section 3.1. Surface water and Sediments values and criteria should be separate.

Navy Response: Please see the response to FWS Comment 5 in which surface water and
sediment screening values are now discussed separately.

8) Section 3.2 Conceptual Site Model. This does not accurately describe the site. Surface
water runoff to the northwest is directed to Laguna Boca Quebrada which has an
intermittent tidal opening. The natural hydrological connection to the sea was altered by
the Navy years ago. The current opening tends to become blocked with sand for long
periods of time. To the south, surface water drains into an ephemeral stream. This stream
flows during periods of heavy rainfall and breaches a sand berm that separates it from
the sea. During periods of low or no flow, a small estuarine area is found behind the sand
berm. Tidal exchange for both lagoon and stream only occurs when the sand berm is
breached.

Navy Response: Figure 3-1 does not depict surface flow along dirt access roads. Figure 3-1
depicts surface flow along quebradas, as labeled in the figure. The figure has been revised
to identify the quebradas as “Ephemeral Streams.”

During previous discussion on this proposed work plan, Fish and Wildlife indicated that
flow to the north is possible along the north and eastern edges of the SMWU 4, toward the
west and northwest, where Laguna Boca Quebrada is located. The NWI map shows that
an ephemeral stream may exist in the eastern part of the site that drains to Laguna Boca
Quebrada. However, historically no OB/OD activities occurred in this area. Rather, the
burn pits were located further to the south, in the general vicinity of an ephemeral stream
that drains to the sea is located. This ephemeral stream could receive runoff from the site
along the edges of the steep slopes from burn pit areas to the stream bed. The CSM in
Section 3.2 has been revised to include the text below:

“Potential migration of soluble portions of the organic chemicals such as explosives from
the surface to subsurface soil to groundwater is possible; however, previous subsurface soil
and groundwater sampling did not detect elevated levels of organic chemicals attributed to
historical site activities, including explosives. Because the site is relatively flat, with steep
slopes to the south of the former burn pits, surface runoff from burn pits to the stream bed
of the ephemeral stream in this area is a potential migration pathway. Additionally,
though no OB/OD operations were believed to occur toward the northern portion of the
site, an ephemeral stream drains this area to Laguna Boca Quebrada. Thus runoff from
the site is expected to flow toward the ocean, via the ephemeral stream south of the OB/OD



FWS’s Comments
Draft Remedial Investigation Work Plan

for SWMU 4 at the
FORMER NAVAL AMMUNITION SUPPORT DETACHMENT

TPA060520005 8

pit area, and toward Laguna Boca Quebrada, via the ephemeral stream in the
east/northeast portion of the site. These migration pathways will be evaluated during the
RI.

Thus, the media of interest for the site comprise soils (surface and subsurface),
groundwater, surface water and sediment (if present) of the overland drainage features
(e.g., ephemeral streams), and surface water and sediment of Laguna Boca Quebrada.
Therefore, all of these media are included for sampling, as presented in Section 4.”

9) Figure 3-1 Conceptual Site Model. This figure is confusing; the north arrow seems to
be pointing towards Monte Pirata which is to the west. Surface water is shown only in
the quebrada, but surface water flow from the OB/OD site to the lagoons is not shown,
neither is surface water flow from the OB/OD pits to the sea.

Navy Response: The figure is conceptual. The north arrow has been re-oriented to better
portray the north direction in the figure. An ephemeral stream has been added that shows
discharge to the lagoon. The surface water flow from the OB/OD site was added to the
Lagoon and to the ocean. See Attachment C for revised Figure 3-1.

10) Figure 3-2 Exposure Pathways. This table does not adequately represent Ecological
Receptors. Root uptake by plants should be included in surface water/sediment. Root
uptake by plants should be included in sub-surface soil as well. Maintenance worker
(biologists) should be included as a surface water/sediment receptor.

Navy Response: Figure 3-2 has been updated to indicate potentially complete exposure
pathways for plants growing in contact with surface water/sediment, and subsurface soil.
Majority of the burn pits are located to the south and southeast of SWMU4, next to the
ephemeral stream with deep embankments. Where the Lagoon is located to the northeast
of the SWMU 4, no OB/OD activities occurred. Thus, contaminated sediment exposures to
a maintenance worker are not expected under current conditions. Additionally, future
recreational scenario assumed for the Lagoon will address any adult human receptor
exposures to sediment, which should be protective of any maintenance workers. Thus an
additional exposure scenario was not added to the SWMU 4 CSM.

11) Section 4.3.4 Soil Sampling and Analysis. Surface soil samples are to be taken from 0
to 6 inches. We recommend that surface soil samples be taken at a greater depth since MEC was
found to a depth of 12 inches or greater. The final sampling depth of samples should be
discussed by all parties concerned.

Navy Response: Since the Draft Work Plan was issued, the regulatory agencies for
Vieques issued selection criteria guidance for surface soil samples specifically for Vieques.
Based on the selection criteria, the majority of the SWMU 4 sampling area meets the
selection criteria for collection of surface soil samples from 0 to 12 inches. That is, most of
the area is not suitable for land crab habitat, and ecological receptors are potential
receptors at the site. Further, no VOCs were detected in the surface or subsurface soil
collected during the PA/SI. Therefore, the text of the Work Plan has been revised to
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identify a 0-to12-inch depth for surface soil sample collection at locations away from the
lagoon and ephemeral stream, and a 0-to-24-inch depth for surface soil sample collection
at the locations immediately adjacent to the lagoon and within the ephemeral stream (if
the stream is dry at the time of sampling).

12) Section 4.3.4. Only 4 soil borings will be completed at the northwest section of the site
where the site drains into the lagoon. This may not be sufficient to characterize the
extent and magnitude of contamination in the wetlands.

Navy Response:
The soil boring locations shown adjacent to the lagoon in Figure 4-2 are approximate. The
actual locations will be based on field observations made upon mobilization. Further, if
there are multiple obvious discharge locations from surface runoff observed by the field
staff, additional samples will be collected during the field effort. The following has been
added after the first sentence of the second bullet on page 4-7: “The locations of the
borings are intended to coincide with locations where overland runoff from the site likely
enters the wetland area. Therefore, the exact locations and exact numbers of samples will
be selected in the field. Field personnel will look for overland runoff features, such as
ephemeral streams, small rivulets, topographically low and sloped areas, and deltas in the
lagoon, to select the actual soil boring locations.”

13) Section 4.3.4. Only one soil boring will be completed in the ephemeral stream to the
southwest of the site. This may not be sufficient to characterize the extent and
magnitude of contamination.

Navy Response: Additional samples have been added to the ephemeral stream south of
the pit area. One sample will be collected upstream of where runoff from the site (OB/OD
pits, the most likely source areas) likely enters the ephemeral stream, one sample will be
collected near the mouth of the ephemeral stream (depositional area), and one sample will
be collected where runoff from the site likely enters the ephemeral stream. In addition,
samples will be collected from other site ephemeral streams using the same location
selection criteria.

The sampling protocol will be the same as that concurred upon for AOC R. That is if,
during the sampling event, the streambed is submerged, the solid sample collected from
the streambed will be designated “sediment” and will be collected from 0 to 6 inches. If,
during the sampling event, the streambed is not submerged (i.e., unsaturated), the solid
sample collected from the streambed will be designated “soil” and will be collected from 0
to 24 inches in accordance with the surface soil sampling protocol for SWMU 4.

14) Section 4.3.4. There is no soil boring proposed south of the stream, even though
SWMU 4 continues in this area. If the intent of this sampling is to determine the extent
and magnitude of contamination, several soil samples should be taken in grids south of
the stream as well.

Navy Response: The purpose of an RI is to determine whether contaminants in site media
pose a potential risk. Therefore, by targeting sample collection in areas of the potentially
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highest concentrations of site-related constituents (i.e., the OB/OD pit area), a more
conservative assessment of potential risks can be made. The surface and subsurface soil
data collected during the PA/SI do not suggest the historical OB/OD activities have had a
significant influence on soil constituent concentrations. The majority of RI soil samples are
proposed within the OB/OD area to confirm the PA/SI information and to provide
sufficient information for conservatively assessing potential risks. However, in an effort to
potentially avoid remobilization to fill data gaps if potential risks are identified, two soil
boring locations (SS/SB-54 and 55) will be added south of the ephemeral stream, at the
approximate locations shown in revised Figure 4-2 (see Attachment D).

15) Section 4.3.6 Sediment Sampling and Analysis. Since Laguna Boca Quebrada (not
Laguna Arenas as stated in the section) is a depositional area, sediments deeper than 0
to 6 inches should be considered.

Navy Response: The proposed sediment sampling depth (0 to 6 inches) is consistent with
the approach used at other west Vieques sites and is the depth of most significant exposure
to ecological receptors.

16) Section 5.3 Ecological Risk Assessment Approach. Since a limited biological
sampling was already done in the immediate area, that data should be included as part
of the risk assessment.

Navy Response: To ensure consistent application of the risk assessment protocol across
Vieques, Section 5 has been deleted from the document and the ERA approach in the
Master Quality Project Plan (draft included as Attachment F) is referenced in Section 3.1.
The only known biological (tissue) sampling that has been conducted to date is the USFWS
crab study (which is summarized in Section 2.3.5). Habitats and biota at the site have also
been studied; the results of this study are summarized in Section 2.3.1. All of these data,
plus any applicable biological data currently being collected by NOAA, will be considered
during the conduct of the ERA.

17) Section 5.3.1.1. The paragraph on Complete Exposure Pathways states that ecological
habitats are minimal in most portions of the Former NASD. While this may be true for
the former NASD building complex that was transferred to the Municipality of
Vieques, it is not true for the rest of the former NASD. The vast Kiani Lagoon wetland
complex and Monte Pirata are excellent habitats, not to mention the forested areas and
quebradas in the rest of the former NASD. The reference to the former NASD being
minimal habitat should be stricken from this paragraph.

Navy Response: Reference to the former NASD providing minimal ecological habitat is
incorrect. This text has been removed from the Work Plan.

18) Section 5.3.1.2 Screening-Level Ecological Effects Evaluations. Surface Water.
Surface water in Laguna Boca Quebrada is estuarine, and estuarine water quality
criteria should be used. Puerto Rico water quality standards have an estuarine
component. EPA’s National Recommended Water Quality Standards have estuarine
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standards for some parameters and tends to lump both marine and estuarine into the
saltwater category for others. However, freshwater criteria should never be used in any
of the mangrove lagoons on Vieques nor in the small estuaries at the mouth of streams.

Navy Response: To ensure consistent application of the risk assessment protocol across
Vieques, Section 5 has been deleted from the document and the ERA approach in the
Master Quality Project Plan (draft included as Attachment F) is referenced in Section 3.1.
Please see the response to FWS Comment 5. The appropriate surface water screening
values will be used for each applicable water body based upon field measurements of
salinity to be collected during the field investigation. The definitions of freshwater,
brackish, and marine/estuarine will be as follows: (1) freshwater - salinity < 1 ppt; (2)
brackish - salinity 1 to 10 ppt; and (3) marine/estuarine - salinity > 10 ppt. These
definitions have been added to Section 3.1.

19) Section 5.3.2.1 Screening Level Exposure Estimates. Receptors should include land
crabs and fiddler crabs (aquatic invertebrates) and herons, specifically night herons and
snowy egrets.

Navy Response: To ensure consistent application of the risk assessment protocol across
Vieques, Section 5 has been deleted from the document and the ERA approach in the
Master Quality Project Plan (draft included as Attachment F) is referenced in Section
3.1.Relevant bird and invertebrate species will be included as receptors and will factor into
the development of assessment endpoints in the ERA.

Thank you for the opportunity to comment on this project, if you have any questions please
contact Felix Lopez of my staff at 787 851-7297 x 226.

Sincerely yours,

Edwin E. Muñiz
Field Supervisor

c: EPA, Vieques
NMFS, Lajas
EQB, Yarissa Martinez, San Juan
DNER, Vieques
CINWR, Vieques
EPA, New York
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APPENDIX D

Electronic Data Deliverable with Qualifiers



Table 1
CH2M HILL EDD Format

Field Name Field Format Req’d Description

Sample_ID A25 R CH2M HILL sample ID (taken from the chain of custody).
Analysis_Group * A9 R The CH2M HILL code for the analysis performed on the sample.
DateTime_Collected 00/00/0000

00:00:00
R The date the sample was collected (from the chain of custody). Use

24-hour clock
Date_Received 00/00/0000 R The date the sample was received in the lab.
Date_Extracted 00/00/0000 RA Extraction or preparation date.
Date_Analyzed 00/00/0000 R The date the sample was analyzed.
Lab_Sample_ID A15 R The laboratory sample ID.
Dilution_Factor N5 R The dilution factor used. Use 1 if not diluted.
SDG_Number A15 R Laboratory code for the group of samples in a data deliverable

package.
Chem_Code A12 R The ERPIMS parameter code.
Chem_Name * A45 R The compound being analyzed.
CAS_Number * A6-A2-A1 R CAS Number (Note dashes).
Ana_Value N11 R The analytical result. It should match the number of significant

digits on the hard copy. Use detection limit when not detected.
Lab_Qual * A5 RA The lab qualifiers, if any (e.g., U, UJ, B); there may be a qualifier not

on the valid value table in special cases.
DV_Qual A5 Left blank for data validation qualifiers.
DV_Qual_Code* A5 Left blank for data validation qualifier codes. Use valid values.
Units * A15 R The unit of the result (e.g., mg/L).
Detect_Limit N5 R The minimum available sample -specific detection limit for the

compound, the laboratory reporting limit.
MDL N10.3 R Method detection limit.
Preparation A15 R ERPIMS code used for the preparation method of the sample

fraction.
Analysis_Method A15 R Analytical method used to analyze the sample fraction. Use

ERPIMS codes.
Result_Type * A15 RA The laboratory QC type for single compounds (e.g, SURR, IS) All

surrogates and internal standard results are to be reported in %
recovery units.

Lab_QC_Type * A15 RA Laboratory samples (lab blanks, dups, LCS, etc.).
PCT_Moisture N3,3 RA Percent moisture for soil samples; not applicable for aqueous

samples.
Basis A3 RA Concentrations are reported on a wet or dry weight basis. Use

ERPIMS codes.
Batch A12 R Laboratory code for the batch of samples analyzed together.
Lab_Code A10 R The ERPIMS code for the name of the laboratory.
ReRun* A9 RA To report dilutions, re-extractions, and/or re-analyses.
QC_Limits AAA-AAA RA Laboratory QC limits in percent recovery for surrogates, internal

standards, laboratory control spikes, calibration checks, interference
check standards, serial dilutions, and MS/MSDs.

Comment A 30 RA For the laboratory to note exceptions.
Notes:
* - See valid value list
TICs are not reported on the EDD
R - Required field
NR - Not Required
RA - Required as Appropriate
EDD may be submitted in ASCII (comma delimited) or in Excel



Lab Valid Values

ASBESTOS Asbestos DL Dilution

AVSSEM Acid Volatile Sulfide/Simultaneously Extractable Metals DL2 Second Dilution

CORR Corrosivity RA Re-analysis
DIOXIN Dioxins RA2 Second Re-analysis
EXPLO Explosives RE Re-extractions
FDIOX Filtered or Dissolved Dioxins RE2 Second Re-extraction
FMETAL Filtered or Dissolved Metals REDL Re-extracted and Diluted sample
FPEST/PCB Filtered or Dissolved Pesticides/PCBs RE2DL Re-extracted a second time and Diluted

FWCHEM Filtered Wet Chemistry (also used for filtered trace metals) REDL2 Re-extracted and Diluted a second time

HERB Herbicides Leave blank if not a multiple run
IGN Ignitability
METAL Metals and/or Cyanide
PCBCONG Polychlorinated Biphenyl (PCB) Congeners
PEST/PCB Pesticides and/or Polychlorinated Biphenyls (PCBs)
RAD Radiation IS Internal standard, will be reported as % Recovery

REACT Reactivity (includes reactive sulfide and reactive cyanide) S-I
Surrogate or Internal Standard, will be reported as %
Recovery

SVOA
Semivolatile Organic Compounds, Base Neutral/Acid (BNA)
[includes Poly-Aromatic Hydrocarbons (PAHs)]

SURR Surrogate, will be reported as % Recovery

TCLPH Herbicide results from the leaching procedure Leave blank if neither a surrogate or internal standard

TCLPM Metal results from the leaching procedure

TCLPP Pesticide and PCB results from the leaching procedure

TCLPS Semivolatile results from the leaching procedure
TCLPV Volatile results from the leaching procedure

TPH
TPH (includes DRO/GRO, VPH/EPH, or fuel oil, mineral oil,
etc.)

CCV Continuing calibration verification (optional)

VOA Volatile Organic Compounds LBLK
Laboratory blank (method, prep, holding, continuing
calibration blanks)

WCHEM Ions, Cations, pH, TOC, BOD, TSS, oil & grease, etc. LCS Laboratory control sample, will be reported as % Recovery

LDUP Laboratory Duplicate

MS
Matrix Spike (includes inorganic spike), will be reported as
% Recovery

MSD
Matrix Spike Duplicate (includes inorganic duplicate), will be
reported as % Recovery

SDL Serial dilution (optional)
Leave blank if not a laboratory QC result

* (metals) Lab duplicate analysis was not within control limits
+ (metals) Correlation coefficient <0.995
B (all others) Possible blank contamination
B (metals) Below detection limit
C (all) Laboratory comment
D (all) Diluted result
E (metals) Estimated concentration due to interference
E (all others) Concentration has exceeded the calibration range
H (all) Missed holding times
J (organic) Below detection limit
M (metals) Duplicate injection precision was not met
N (metals) Spiked sample recovery was not within control limits

P (pest/p)
Difference between the concentration on the two columns is
greater than 20%

S (metals) Concentration determined by Method of Standard Additions
(optional)

U (all) Not detected above the detection limit

W (metals)
Post-digestion spike outside limits and sample absorbance
<50% spike absorbance

LABORATORY QUALIFIERS

(EDD "Lab_Qual" Field)
(referenced in EnDat's tblLabResult.strTempLabQualifiers field)

(referenced in EnDat's tblluResultType.strResultType field)

LABORATORY QC TYPE

(EDD "Lab_QC_Type" Field)
(referenced in EnDat's tblSample.strMatrixSpike field)

(referenced in EnDat's tblLabResult.strAnalysisGroup field) (referenced in EnDat's tblluReRun.strReRun field)

LABORATORY RESULT TYPE
(EDD "Result_Type" Field)

SAMPLE ANALYSIS GROUP ReRun
(EDD "Analysis_Group" Field) (EDD "ReRun" Field)
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Unit Valid Values

UNIT DESCRIPTION WHERE USED? EXAMPLE

%
percent

Field Data or WCHEM Analysis Group or
laboratory QC

Solids, Moisture, Lower Explosive Limit,
Combustible Gas Index, Salinity, LCS

%SAT percent Saturation WCHEM Analysis Group % Saturation
ATM atmospheres WCHEM Analysis Group Partial Pressure CO2
C degrees Centigrade Field Data or WCHEM Analysis Group Temperature

F
degrees Fahrenheit Field Data or WCHEM and IGN Analysis

Groups
Temperature, Ignitability

FIBER/KG
number of short fibers per kilogram

ASBESTOS Analysis Group; solid
samples

FIBER/L
number of short fibers per liter

ASBESTOS Analysis Group; aqueous
samples

FT feet Field Data Depth to Water from Measuring Point
G/L grams per liter Field Data Total Dissolved Solids
G/ML grams per milliliter WCHEM Analysis Group Density
GAL gallons Field Data Gallons Purged, Total Volume Removed
GPM gallons per minute Field Data Flow Rate
MEQ/100G milli-equivalents per 100 grams dry soil CEC Analysis Group Cation Exchange Capacity
MG/KG milligrams per kilogram solid samples
MG/L milligrams per liter aqueous samples
MG/WI milligrams per wipe wipe samples Metals
MMHOS/CM milli mho per centimeter Field Data Specific Conductance
US/CM micro-siemens per centimeter Field Data Specific Conductance
MS/M milli-siemens per meter Field Data Specific Conductance
MV millivolts Field Data Eh/ORP
NG/G nanograms per gram solid samples Dioxins, PCB Congeners
NG/KG nanograms per kilogram solid samples Dioxins
NG/L nanograms per liter aqueous samples Dioxins, PCB Congeners
NG/TRAP nanogram/air trap air samples Volatiles
NI non ignitable IGN Flashpoint, Ignitability
NMOLE/L nanomoles/Liter WCHEM Analysis Group Hydrogen
NTU turbidity unit Field Data Turbidity

PCI/G picoCuries/gram RAD Analysis Group; solid samples Alpha and Beta Activity, Gamma Spectroscopy

PCI/L picoCuries/Liter RAD Analysis Group; aqueous samples Alpha and Beta Activity, Gamma Spectroscopy

PCU color unit Field Data Color

PG/G picogram per gram DIOXIN Analysis Group; solid samples

PG/L picogram per liter; radiation units
DIOXIN and FDIOX Analysis Groups;
aqueous samples

PH pH Field Data or WCHEM Analysis Group pH
PPBV parts per billion by volume air samples VOA Analysis Group Air
PPM Parts per million Field Data or WCHEM Analysis Group FID, PID
PPMV parts per million by volume air samples
PPT parts per thousand WCHEM Analysis Group Salinity
RATIO dummy unit for SD and AVSSEM AVSSEM Analysis Group SEM/AVS
TONU threshhold odor number unit WCHEM Analysis Group Odor
TRN total radioactive nuclide RAD Analysis Group
UG/100CM2 micrograms per 100 square centimeters wipe samples
UG/CM2 micrograms per square centimeter wipe samples

UG/G Micrograms per Gram EXPLO ANALYSIS Group; solid samples

UG/KG micrograms per kilogram solid samples
UG/L micrograms per liter aqueous samples
UG/M3 micrograms per cubic meter air samples
UG/WI micrograms per wipe wipe samples
UG/WIPE Micrograms per wipe PCB Analysis Group PCB analysis
UMHOS micro mho WCHEM Analysis Group Specific Conductance
UMHOS/CM micromhos per centimeter WCHEM Analysis Group Specific Conductance

UMOLE/G micro mole per gram
AVSSEM Analysis Group

Acid-insoluble sulfide, Simul-ExtractMetal,
Cadmium, Copper, Lead, Mercury, Nickel, Zinc

UORG/ML microorganism/ml Bioassay

UNIT OF MEASURE FOR RESULT
(Automatic FDE Tool "Units" Field AND EDD "Units" Field)

(referenced in EnDat's tblFieldParameter.strUnitOfMeasure and tblLabResult.strUnitOfMeasure fields)

Page 1 of 1 11/21/2006 3:14 PM



DV Valid Values

U Not Detected TN Tune
Confirmed Identification BSL Blank Spike/LCS – Low Recovery

B Not detected substantially above the level reported in
laboratory or field blanks

BSH Blank Spike/LCS – High Recovery

R Unreliable result BD Blank Spike/Blank Spike Duplicate(LCS/LCSD) Precision

N
Tentative Identification. Consider Present. Special
methods may be needed to confirm its presence or
absence in future sampling efforts

BRL Below Reporting Limit

J Analyte present. Reported value may or may not be
accurate or precise

EMPC Estimated Possible Maximum Concentration

J+ Analyte present. Reported value may be biased high.
Actual value is expected to be lower

ISL Internal Standard – Low Recovery

J-
Analyte present. Reported value may be biased low.
Actual value is expected to be higher ISH Internal Standard – High Recovery

K
Analyte present. Reported value may be biased high.
Actual value is expected to be lower

MSL Matrix Spike and/or Matrix Spike Duplicate – Low Recovery

L Analyte present. Reported value may be biased low.
Actual value is expected to be higher

MSH Matrix Spike and/or Matrix Spike Duplicate – High Recovery

UJ Not detected, quantitation limit may be inaccurate or
imprecise

MI Matrix interference obscuring the raw data

UL Not detected, quantitation limit is probably higher MDP Matrix Spike/Matrix Spike Duplicate Precision

Q Estimated dioxin/furan concentration 2S Second Source – Bad reproducibility between tandem
detectors

NJ
Qualitative identification questionable due to poor
resolution. Presumptively present at approximate
quantity

SSL Spiked Surrogate – Low Recovery

I Interferences present which may cause the results to
be biased high

SSH Spiked Surrogate – High Recovery

X Dioxins only: Estimated Maximum Possible
Concentration

SD Serial Dilution Reproducibility

ICL Initial Calibration – Low Relative Response Factors
ICH Initial Calibration – High Relative Response Factors
ICB Initial Calibration – Bad Linearity or Curve Function
CCL Continuing Calibration Verification – Low Recovery
CCH Continuing Calibration Verification – High Recovery
CC Continuing Calibration
LD Lab Duplicate Reproducibility
HT Holding Time
PD Pesticide Degradation
2C Second Column – Poor Dual Column Reproducibility
LR Concentration Exceeds Linear Range
BL Blank Contamination - MBL, EBL, FBL, TBL
RE Redundant Result - due to Reanalysis or Re-extraction
DL Redundant Result – due to Dilution
FD Field Duplicate
OT Other

(referenced in EnDat's tblLabResult.strAnalysisGroup field) (referenced in EnDat's tblLabResult.strDVQualCode field)

Data Validation Qualifiers Data Validation Qualifier Codes
(EDD "DV_Qual" Field) (EDD "Qual_Code" Field)
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Unit Valid Values

UNIT DESCRIPTION WHERE USED? EXAMPLE

%
percent Field Data or WCHEM Analysis Group or

laboratory QC
Solids, Moisture, Lower Explosive Limit,
Combustible Gas Index, Salinity, LCS

%SAT percent Saturation WCHEM Analysis Group % Saturation
ATM atmospheres WCHEM Analysis Group Partial Pressure CO2
C degrees Centigrade Field Data or WCHEM Analysis Group Temperature

F
degrees Fahrenheit

Field Data or WCHEM and IGN Analysis
Groups

Temperature, Ignitability

FIBER/KG number of short fibers per kilogram
ASBESTOS Analysis Group; solid
samples

FIBER/L
number of short fibers per liter ASBESTOS Analysis Group; aqueous

samples
FT feet Field Data Depth to Water from Measuring Point
G/L grams per liter Field Data Total Dissolved Solids
G/ML grams per milliliter WCHEM Analysis Group Density
GAL gallons Field Data Gallons Purged, Total Volume Removed
GPM gallons per minute Field Data Flow Rate
MEQ/100G milli-equivalents per 100 grams dry soil CEC Analysis Group Cation Exchange Capacity
MG/KG milligrams per kilogram solid samples
MG/L milligrams per liter aqueous samples
MG/WI milligrams per wipe wipe samples Metals
MMHOS/CM milli mho per centimeter Field Data Specific Conductance
US/CM micro-siemens per centimeter Field Data Specific Conductance
MS/M milli-siemens per meter Field Data Specific Conductance
MV millivolts Field Data Eh/ORP
NG/G nanograms per gram solid samples Dioxins, PCB Congeners
NG/KG nanograms per kilogram solid samples Dioxins
NG/L nanograms per liter aqueous samples Dioxins, PCB Congeners
NG/TRAP nanogram/air trap air samples Volatiles
NI non ignitable IGN Flashpoint, Ignitability
NMOLE/L nanomoles/Liter WCHEM Analysis Group Hydrogen
NTU turbidity unit Field Data Turbidity

PCI/G picoCuries/gram RAD Analysis Group; solid samples Alpha and Beta Activity, Gamma Spectroscopy

PCI/L picoCuries/Liter RAD Analysis Group; aqueous samples Alpha and Beta Activity, Gamma Spectroscopy

PCU color unit Field Data Color

PG/G picogram per gram DIOXIN Analysis Group; solid samples

PG/L picogram per liter; radiation units
DIOXIN and FDIOX Analysis Groups;
aqueous samples

PH pH Field Data or WCHEM Analysis Group pH
PPBV parts per billion by volume air samples VOA Analysis Group Air
PPM Parts per million Field Data or WCHEM Analysis Group FID, PID
PPMV parts per million by volume air samples
PPT parts per thousand WCHEM Analysis Group Salinity
RATIO dummy unit for SD and AVSSEM AVSSEM Analysis Group SEM/AVS
TONU threshhold odor number unit WCHEM Analysis Group Odor
TRN total radioactive nuclide RAD Analysis Group
UG/100CM2 micrograms per 100 square centimeters wipe samples
UG/CM2 micrograms per square centimeter wipe samples

UG/G Micrograms per Gram EXPLO ANALYSIS Group; solid samples

UG/KG micrograms per kilogram solid samples
UG/L micrograms per liter aqueous samples
UG/M3 micrograms per cubic meter air samples
UG/WI micrograms per wipe wipe samples
UG/WIPE Micrograms per wipe PCB Analysis Group PCB analysis
UMHOS micro mho WCHEM Analysis Group Specific Conductance
UMHOS/CM micromhos per centimeter WCHEM Analysis Group Specific Conductance

UMOLE/G micro mole per gram
AVSSEM Analysis Group

Acid-insoluble sulfide, Simul-ExtractMetal,
Cadmium, Copper, Lead, Mercury, Nickel, Zinc

UORG/ML microorganism/ml Bioassay

UNIT OF MEASURE FOR RESULT
(Automatic FDE Tool "Units" Field AND EDD "Units" Field)

(referenced in EnDat's tblFieldParameter.strUnitOfMeasure and tblLabResult.strUnitOfMeasure fields)
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